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an aromatic heterocydyl group only when Y as defined below represents a bond; X represents NR wherein R represents a 
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or a substituted or unsubstituted aryl group; Y represents CO or CS or a bond providing that Y represents a bond only when 
R2 represents the above-mentioned aromatic heterocydyl group; and n represents an integer in the range of from 2 to 6; a 
process for preparing such a compound, a composition comprising such a compound and the use of such a compound and 
composition in medicine. 



FOR THE PURPOSES OF INFORMATiON ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlcU publishing international 
applications under the PCT. 



AT 


Ausuia 


AU 


Australia 


BB 


Etorbados 


BE 




BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CP 


Central African Repul>lic 


CG 


Congo 


CH 


Switzerland 


CI 


C6ie d 'I voire 


CM 


Cameroon 


CN 


China 


cs 


Chechoslovakia 


CZ 


Czech RepuWtc 


DB 


Germany 


DK 


Denmark 


ES 


Spain 


PI 


Finland 



FR 


France 


GA 


Gabon 


GB 


United Kingdom 


CN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


rr 


Italy 


JP 


Japan 


KP 


Democratic People*s Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


LI 


Liechtenstein 


U£ 


Sri Lanka 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 



MR 


Mauritania 


MW 


Malawi 


NB 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SB 


Sweden 


SI 


Slovenia 


SK 


Slovak Republic 


SN 


Senegal 


TD 


Chad 


TC 


Togo 


UA 


Ukraine 


US 


United Sutes of America 


uz 


Uzbekistan 


VN 


Vict Nam 



wo 94/01420 



PCr/GB93/01363 

HEIEROCYCLIC CXMPOWDS AS PHARMflCEWJCAL 



This invention relates to certain novel compounds, to a process for preparing such 
compounds, to pharmaceutical compositions containing such compounds and to the 

5 use of such compounds and compositions in medicine, 

European Patent Applications, Publication Numbers 0008203, 0139421, 
0155845, 0177353, 0193256, 0207581, 0208420, 0306228 and International Patent 
AppUcation PubUcation No. WO 9101337 relate to thiazoUdinedione derivatives 
which are disclosed as having hypoglycaemic and hypolipidaemic activity. Chem. 

10 Phann. Bull 1982, 30 (10) 3580-3600 relates to certain thiazoUdinedione derivatives 
having hypoglycaemic and hypolipidaemic activities. 

International Patent Application, Publication Number WO 91/19702 discloses 
compounds of formula (A) and (B): 



1 




nisOor 1; 
30 m is 0, 1 or 2; 

— represents a bond or no bond; 

R is (Ci-C8)alkyl, (C3-C7)cycloalkyl, (C3-C8)alkenyl, (C3-C8)alkynyl, 
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phenyl, (C7.C8)phenylaIkyl, (C2-Cg)alkanoyl, or one of said groups mono- or 
disubstituted with (Ci-C3)alkyl. trifluoioniomethyl, hydroxy. (Ci-C3)alkoxy, fluoro 
or chloro; 

W is O, CO, CH2, CHOH or -CH=CHs 
5 X is S, O, NR2, -CH=CH-, -CH=N- or .N=CH-' 

r2 is hydrogen, (Ci-C3)alkyl, phenyl or benzyl; 
YisCHorN; 

Z is H. amino. (Ci-C7)alkyl, (C3-C7)cycloalkyl, phenyl, or phenyl noono- or 
disubstituted with (Ci-C3)alkyl. trifluoromcthyl. (Ci-C3)alkoxy, phenyl, phenoxy, 
10 benzyl, benzyloxy. fluoro or chloro; 

Zl is hydrogen or (Ci-C3)alkyl; 
Xl is O, S, SO or SO2; and 

is hydroxy, (Ci-C3)alkoxy. phenoxy, benzyloxy. anuno, 
(Ci.C4)alkanoylanuno, (Ci-C4)alkanesulfonyl-amino. benzenesulfonylamino, 
15 naphthalenesulfonylamino. di[(Ci-C3)alkyl]aniinosulfonylaniino, or one of said 
groups mono- or disubstituted with (Ci-C3)alkyl, trifluoromethyl, hydroxy, 
(Ci.C3)alkoxy, fluoro or chloro; the pharmaceutically-acceptable cationic salts 
thereof when is hydroxy; and the pharmaceutically-acc^table acid addition salts 
th^eof when the compounds contain a basic nitrogen atom. 
20 The compounds of formula (A) are stated to be useful as hypoglycaemic and 

hypochlolesterolemic agents* 

It has now surprisingly been discovered that certain novel compounds, 
structurally distinct firom the abovementioned compounds, show particularly good 
blood-glucose lowering activity and are therefore of potential use in the treatoient 
25 and/or prophylaxis of hyperglycaemia and are of particular use in the treatment of 
Type II diabetes. 

These compounds are also indicated to be of potential use for the treatment 
and/or prophylaxis of other diseases including hyperlipidaemia and hypertension. 
They are also indicated to be of use in the treatment and/or prophylaxis of 

30 cardiovascular disease, especially atherosclerosis. In addition these compounds are 
considered to be useful for treating certain eating disorders, in particular the 
regulation of appetite and food intake in subjects suffoing from disorders associated 
with under-eating .such as anorexia nervosa, and disorders associated with over- 
eating, such as obesity and anorexia bulimia. 

35 Accordingly, the present invention provides a compound of formula (I): 



A — X — {CH2)— 0 — A—/^-rR 



a) 
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or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof, and/or 
a pharmaceutically acceptable solvate thereof, wherein: 

represents a substituted or unsubstituted aromatic heterocyclyl group; 

5 represents a benzene ring having three optional substituents; 

a3 represents a moiety of formula •(CH2)m-CH(0Rl)- wherein r1 represents 
substituted or unsubstituted alkyl, aiyl, aralkyl or alkylcarbonyl and m represents an 
integer in the range of from 1 to S, cx^ A^ represents a moieQr of formula -(CH2)m-l" 
CH=C(ORl)- wherein and m are as defined above; 

10 r2 represents OR^ wherein r3 represents hydrogen, alkyl. aryl or aralkyl or r2 
represents an aromatic heterocyclyl group or -NR^rS wherein R"* and R^ each 
independently represent hydrogen, alkyl or alkylcarbonyl or R^ and r5 together with 
the niirogen atom to which they arc attached form a heterocyclic ring, providing that 
r2 represents an aromatic heterocyclyl group only when Y as defined below 

IS represents a bond ; 

X represents NR wherein R represents a hydrogen atom, an alkyl group, an acyl 
group, an aralkyl group wherein the aryl moiety may be substituted or unsubstituted, 
or a substimted or unsubstituted aryl group; 

Y represents C=0 or C=S or a bond providing that Y represents a bond only when R^ 
20 represents the above mentioned aromatic heterocyclyl group; and 

n represents an integ^ in the range of from 2 to 6. 

Suitable aromatic heterocyclyl groups include substituted or unsubstituted, 

single or fused ring aromatic heterocyclyl groups comprising up to 4 hetero atoms in 

each ring selected from oxygen, sulphur or nitrogen. 
25 Favoured aromatic heterocyclyl groups include substituted or unsubstimted 

single ring aromatic heterocyclyl groups having 5 to 7 ring atoms, preferably 5 or 6 

ring atoms. 

In particular, the aromatic heterocyclyl group comprises 1, 2 or 3 heteroatoms, 
especially 1 or 2, selected firom oxygen, sulphur or nitrogen. 
30 Suitable values for A^ when it represents a 5- mcmbered aromatic 

heterocyclyl group include thiazolyl and oxazolyl, especially oxazolyL 

Suitable values for A^ when it represents a 6- membered aromatic 
het^ocyclyl group include pyridyl or pyrimidinyl, especially pyridyL 
. Preferably, A^ represents a moiety of formula (a), (b) or (c): 
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wherein: 

r6 and R'' each independently represents a hydrogen or halogen atom, an alkyl or 
alkoxy group or a substituted or unsubstituted aryl group or when r6 and R'^ are each 
5 attached to adjacent carbon atoms* then R^ and R^ together with the carbon atoms to 
which they are attached form a benzene ring wherein each caibon atom represented 
by r6 and R'' together is substituted or unsubstituted; and in the moiety of formula 
(a) Xl represents oxygen or sulphur 

Aptly, represents a moiety of the abovedefined formula (a). 
10 Aptly, A^ rq)resents a moiety of the abovedefined formula (b). 

Aptly, a1 represents a moiety of the abovedefined formula (c). 

A particular form of moiety (c) is a moiety (c*): 



6 




wherein R^ and R^ arc as defined in relation to formula (c). 

In one favoured aspect R^ and R^ together represent a moiety of formula (d): 




wherein R^a and R^b each independenUy represent hydrogen, halogen, substimted or 
unsubstituted alkyl or alkoxy. 
25 Suitably, R^a and R^^ each independenUy represent hydrogen, halogen, alkyl 

or alkoxy. Favourably, R^^ represents hydrogen. Favourably, R^b represents 
hydrogen. Preferably, R*^ and R^b both represent hydrogen. 
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In a further favoured aspect and r'^ each independendy represent 
hydrogen, alkyl or a substituted or unsubstituted phenyl group and more favourably, 
r6 and R^ each independendy represent hydrogen, alkyl or phenyl. 

Preferably, for the moiety of formula (a), R^ and r7 together represent the 
5 moiety of formula (d). 

Preferably, for the moieties of formula (b), (c) or (c'), R^ and R'' both 
represent hydrogen. 

Optional substitucnts for are selected from the group consisting of: 
halogen, substituted or unsubstituted alkyl and alkoxy. 
10 Favourably, represents a moiety of formula (c): 



(e) 



15 wherein rI^ and R^ ^ each independendy represent hydrogen, halogen, substimted or 
unsubstituted alkyl or alkoxy. 

Suitably, R^O and R^ ^ each independendy represent hydrogen, halogen, alkyl 
or alkoxy. 

When rIO or R^ ^ represent alkoxy, a suitable alkoxy group is a methoxy 

20 group. 

Preferably, R^® and R^ ^ each represent hydrogen. 

Suitably, A3 represents a moiety of formula -(CH2)in-CH(ORl)-. 

Suitably, A^ represents a moiety of formula -CH=C(0R1)-. 

When R} represents alkyl, suitable alkyl groups are C1.6 alkyl groups, for 
25 example mediyl, cdiyl, propyl, such as n-propyl and iso-ptopyl, and butyl, such as f- 
butyl. A preferred alkyl group is an ethyl group. 

When r1 is substimted alkyl, particular substituents for the alkyl group 
include halo, hydroxy, alkoxy or a moiety -NR^R^ wherein R^ and R^ each 
independendy represents hydrogen or alkyl or RS and R^ together with the nitrogen 
30 atom to which diey are attached form a 5- or 6- niembered heterocyclic ring, or a 
moiety of formula -CO wherein represents OH, alkoxy or a moiety of die 
above defined formula -NR^Rt. 

Suitable haloalkyl groups include fluoroalkyl groups, such as trifluoroethyl 

groups. 

35 Generally when R^ is substituted alkyl, the substituent is attached to a 

terminal carbon atom of the alkyl group. 
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When r1 represents alkylcarbonyl, suitable alkylcarbonyl groups include 
alkylcarbonyl groups. 

When r1 represents aryU suitable aryl groups include phenyl or naphthyl 

groups. 

5 When represents aralkyl , suitable aialkyl groups include phenylalkyl 

groups for example benzyl and phenylethyl groups. 
A preferred aralkyl group is a benzyl group. 

Favoured substituents for any aryl group represented by R* includes halo, 
alkyl and alkoxy groups; examples of such substituents include chloro. methyl and 
10 methoxy groups. 

Suitably, r1 represents substituted or unsubstituted alkyl or substituted or 

unsubstituted aralkyl. 

Preferably, R^ is unsubstituted alkyl or unsubstituted aralkyl. 
Suitably, R^^ represents OR^- 
15 Suitably, r3 represents hydrogen or alkyl. 

When r3 is alkyl, examples of r3 include methyl and ediyl. 
When r2 is an aromatic heterocyclyl group it is suitably a single ring aromatic 
heterocyclyl group having 5 ring atoms, which ring atoms comprise nitrogen and 
optionally 1, 2 or 3 additional hetero atoms; examples include 1, 2, 4-triazole; 1. 2, 4- 
20 oxadiazole and tetrazolyU generally die aromatic heterocyclyl group is C-linked. 

.Suitable substituents on the aromatic heterocyclyl group include alkyl, aryl, 
alkoxy and halo, an example of a substituent is methyl. 

When -NR'*r5 or -NR^Rt represents a heterocyclic ring, favoured 
heterocyclic rings are saturated or unsanirated, fused or monocyclic heterocyclic rings 
25 comprising 5, 6 or 7 ring atoms and optionally comprising 1 or 2 additional hetero- 
atoms, selected from 0,S or N, in each ring. Favoured rings are saturated rings. 
Favoured rings arc monocyclic rings. Favoured, additional hetero-atoms are N or O. 
Examples of such heterocyclic rings include N- pyrrolidinyl, N-pipcridinyl and N- 
morpholinyl. 

30 A funher example of NR^R^ is NH2. 

Suitably, r2 represents NR^rS. 
Preferably r2 is 0r3 

Suitably when r2 represents Or3 wherein r3 represents hydrogen, alkyl, aryl 
or aralkyl or r2 represents -NR4r5, Y is CO or CS; preferably, Y is CO. 
35 When R^ is an aromatic heterocyclyl group, Y is a bond. 

Suitably, R represents hydrogen or alkyl. 

When R is acyl, suitable ^cyl groups include alkylcarbonyl groups, such as 

acetyl. 
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Suitably, m represents 1 or 2, 
Favourably, m is 1 . 
Favourably, n is 2. 

5 As indicated above, a compound of formula (I), and the pharmaceutically 

acceptable salts thereof, may exist in one of several tautomeric forms, all of which are 
encompassed by the present invention as individual tautomeric forms or as mixtures 
thereof. The compounds of formula (I) may contain at least one chiral carbon, and 
hence they may exist in one or more stereoisomeric forms. For example, when 
10 represents a moiety of formula -(CH2)m-CH(ORl)- the CH(ORl)-carbon atom is a 
chffal carbon. In addition, when A^ represents a moiety of formula 
.(CH2)in-l-CH=C(0Rl)- die compounds of formula (I) exist as geometric isomers. 
The present invention encompasses all of the isomeric forms of the compounds of 
formula (I) and die pharmaceutically acceptable salts thereof, whetiier as individual 
15 isomers or as mixtures of isomers, including racemates. 

Suitable substinients for any heterocyclyl group inclu :.t up to 4 substituents 
selected from tiie group consisting of: alkyl, alkoxy, aryl and halogen or any two 
substituents on adjacent carbon atoms, togeth^ with the carbon atoms to which they 
are attached, may form an aryl group, preferably a phenylene group, and wherein the 
20 carbon atoms of the aryl group represented by the said two substituents may 
themselves be substituted or unsubstituted. 

When used herdn. unless othwwise stated, die term 'aryl' includes phenyl and 
naphthyl; any aryl group mentioned herein may be optionally substituted with up to 
five, preferably up to three, groups selected from halogen, alkyl, phenyl, alkoxy. 
25 haloalkyl, hydroxy, amino, nitro, carboxy, alkoxycarbonyl, alkoxycarbonylalkyl, 
alkylcarbonyloxy, or alkylcarbonyl groups. 

When used herein the term Tialogen* refers to fluorine, chlorine, bromine arid 
iodine; preferably chlorine. 

As used herein, alkyl groups, whether present alone or as part of other groups 
30 such as alkoxy or aialkyl groups, arc alkyl groups having straight or branched carbon 
chains, containing up to 12 carbon atoms. Thus, suitable alkyl groups are Ci-12 alkyl 
groups, especially Ci-g alkyl groups e.g. metiiyl, ediyl, n-propyl, iso-propyl, n-butyl, 
isobutyl or tert-butyl groups. 

Suitable substituents for any alkyl group include diose indicated above in 
35 relation to the term "aryl". 

Favoured aralkyl groups arc phenylalkyl groups, optionally substituted on die 
aryl or alkyl moieties as defined herein. 

Suitable acyl groups include alkylcarbonyl groups 
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Suitable pharmaccutically accq)table salts include salts of caiboxy groups and 
acid addition salts. 

Suitable pharmaccutically acceptable salts of carboxy groups include metal 
salts, such as for example aluminium, alkali metal salts such as lithium, sodium or 
5 potassium, alkaline earth metal salts such as calcium or magnesium and ammonium 
or substituted ammonium salts, for example those with lower alkylamines such as 
triethylamine, hydroxy alkylamines such as 2-hydroxyethylamine, 
bis-(2-hydroxyethyl)-aminc or iri-(2-hydroxyethyl)-amine, cycloalkylamines such as 
bicyclohexylamine, or with procaine, dibenzylpiperidine, 
10 N-benzyl-(i-phenethylamine, dehydroabietylamine, N,N'-bisdehydroabietylamine, 
glucamine, N-mcthylglucaminc or bases of the pyridine type such as pyridine, 
coUidine, quinine or quinoline. 

Suitable acid addition salts include pharmaccutically acceptable inorganic salts 
such as the sulphate, nitrate, phosphate, borate, hydrochloride and hydrobromide and 
15 pharmaccutically acceptable organic acid addition salts such as acetate, tartrate, 

maleate, citrate, succinate, benzoate, ascorbate, methane-sulphonate, a-keto glutarate 
and a-glyceiophosphate. 

Suitable pharmaccutically acceptable solvates include hydrates. 
The salts and/or solvates of die compounds of formula (I) may be prepared 
20 and isolated according to conventional procedures for example sodium salts may be 
prepared by using socUum methoxide in methanol. 

In a further aspect the present invention also provides a process for the 
preparation of a compound of formula (I), or a tautomeric form tiiereof, and/or a 
pharmaceutically acceptable salt thereof, and/or a pharmaccutically acceptable 
25 hydrate tiiereof, which process comprises reacting a compound of formula (II): 

a 2 3* r 

R— A —A — Y.R 

(H) 

30 wherein and Y arc as defined in relation to formula (I); 

a3' represents a moiety of fwmula -(CH2)in-CH(0R^ V wherein R^' represents Rl 

as defined in relation to fonnula Q) or a protected form Aereof, and m is as defined in 

relation to formula (I), or represents a moiety of formula 

-(CH2)m- 1-CH=CX0R1V wherein R*' is as defined above; 
35 r2' represents R^ as defined in relation to formula (1) or a protected form tiiereof and 

R* is a moiety convertible to a moiety of formula (0: 



Al-X-(CH2)n-0- 



(0 
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wherein A^, X and n are as defined in relation to formula (I); 
with an appropriate reagent capable of convoting to the said moiety (f) and 
thereafter, if required, carrying out one or more of Ae following optional steps: 
5 (i) converting a compound of fnmula (I) to a further compound df formula (I); 
(ii) removing any necessary protecting group; 

(iu) preparing a pharmaceutically acceptable salt of the compound of formula Q) 
and/or a pharmaceuticaUy accq>table solvate dieieof. 

Suitably, represents HX-(CH2)n-0- wherein X and n are as defined in 
10 relation to foraiula (I), or R* represents OH. 

Preferably, R^ represents OH. 

When R* is HX-(CH2)n-0-. an appropriate reagent capable of converting R* 
to a moiety (f) is a compound of formula (HI): 

15 Al-RX (HI) 

wherein is as defined in rdation to formula (I) and R'^ represents a leaving group. 

A suitable leaving group R* includes a halogen atom, preferably a chlorine or 
bromine atom, or a diioaUcyl group for ouunple a tfiiomethyl group. 

Generally, R^' is R^. Preferably, R^' represents 0r3* wherein r3' represents 
hydrogen, alkyl, aryl, araUcyl or R^' represents die above defined moiety -NR'^rS. 
When R* is OH, an appropriate reagrat is a compound of formula (UIA): 

Al-X-(CH2)n-0Ry 

(IHA) . 

wherein A^, X and n are as defined in relation to formula (I) and KV resents a 
leaving group, such as a tosylate or mesylate group. 

The reaction between the compound of formula (II) and die appropriate 
reagent may be carried out undw conditions suitable to the particular compound of 
formula (II) and the reagent chosoi: For example the abovemenrioned reaction 
between a compound of fonnula (II) wherein R* represents HX-(CH2)n-0- and the 
compound of formula (HI), may be carried out in any suitable solvent, for exarorle 
dimethylformamide, at a temperature which provides a suitable rate of formation of 
the compound of formula (I), for example at an elevated temperature in the range 
from 50°C to 120OC, preferably in the presence of a base such as triethylamine. 

In a further example, the reaction between the compound of formula (H) 
wherein Ra is OH and the reagent of the abovedefined formula (IIIA) may be carried 



20 



25 



30 



35 
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out in an aprotic solvent, such as dimethylfoimaniide, at a low to an elevated 
temperature, for example in the range from 5(PC to UOPC, for example at 80*^0, and 
preferably in the presence of a base, such as sodium hydride. In an alternative aspect, 
when Ry in the compound of formula (IIIA) represents H and is OH in the 

5 compound of formula (H), then a suitable reagent is provided by 

diethylazodicarboxylate and triphenylphosphinc; the coupling reaction may be carried 
out in any suitable solvent at a low to medium temperature, for example in 
tetrahydrof uran at a temperature in the range of between 0 and 60^C 

A compound of formula (II), wherein A^' represents a moiety of formula - 

10 (CH2)ni"CH(OR* V. may be prepared by reacting a source of a carbene of fomiula 
(IV): 



15 



30 



R-a' (CHj)^— C— Y -r' 



(IV) 



wherein A^, Y and m are as defined in relation to the compound of formula (!)• ^ is 
a moiety R^ or a moiety convertible to a moiety R^ and R^ is the above defined R^' 
or a protecting group, with a compound of formula (V): 

20 R^'OH (V) 

wherein r1* is defined in relation to formula (II); and thereafter, if required, 
converting a moiety R^^ into a moiety R^ and removing any protecting group. 
Preferably,Y is CO. Preferably, R^ is 0R3* or -NR4r5. 
25 A suitable source of the carbene of formula (IV) is provided by reacting a compound 
of formula (IVA): 

R-a' (CH2)„ C— Y— R 



(IVA) 



wherein A^ r9 Rb y and m are as defined in relation to formula (IV), with a 
rfiodium (II) salt, such as rhodium (H) acetate. 

The conditions used in the preparation of the carbene of formula (IV) from 
(IVA) will of course depend upon the particular carbene chosen, but in general 
35 conventional procedures are used, for example when (IV) is die carbene and (IVA) is 
the source of carbene then suitable conditions are analogous to those disclosed in 
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Tetrahedron Lett 1973, 2233. 

The reaction between the carbene of formula (IV) and the compound of 
formula (V) may be carried out under conventional conditions, generally in an inert 
solvent, such as benzene, or when practicable in compound (Y) as solvent, at any 
5 temperature providing a convenient rate of formation of the required product, 
generally at an elevated temperature, such as the reflux temperature of the solvent: 
Suitably, the conditions used are analogous to those disclosed in Tetrahedron Lett, 
1973,2233. 

When the source of the carbene is a compound of formula (TV A), the 
10 compound of formula (IVA) may be prepared by diazotiang a compound of formula 
(VI): 

H-a' (CH2)„ CH-^ -R 

NH2 

(VI) 

15 

wherein A^, r9, Rb Y and m are as defined in relation to the compound of formula 
(IV), with an appropriate diazotiring agent; and thereafter, if required, converting a 
moiety into a moiety R^ and removing any protecting group. 

A suitable diazotiang agent is an alkyl nitrite, such as iso-amyl nitrite. 
20 Suitable diazotising conditions for preparing the compound of formula (TV A) 

are conventional conditions, for example those disclosed in Tetrahedron LetL, 1971, 
4495. 

Any moiety R'' may be converted into a moiety R^ by the appropriate 
conventional means, for example when R^ rqnesents -OH and R^ represents 
25 HX-(CH2)n-0- the appropriate conversion may be carried out by coupling a 
compound of formula (VI) wherein R*> is OH witfi a compound of formula (g): 



RZ-X-(CH2)n-OH (g) 

30 wherein X and n are as defined in relation to formula (I) and R^ is a protecting group 
and thereafter, if necessary, removing any protecting group. 

The last abovementioned reaction is generally carried out in the presence of a 
suitable coupling agent; a suitable coupling agent being dietiiylazodicarboxylate and 
triphenylphosphine. The coupling reaction may be carried out in any suitable solvent 
35 at a low to medium temperature, for example in tetrahydrofuran at a temperanire in 
the range of between 0 and 60^C 

Generally, for the preparation of compounds of formula (II), wherein R^ is 
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OH, from compounds of fonnula (IV), in (IV) is cither OH or a protected OH, 
such as a benzylated OH. 

The compounds of formula (V) arc known commercially available compounds 
or they may be prepared using methods analogous to those used to prepare such 
5 compounds. 

The compounds of formula (VI) are known compounds or they^may be 
prepared using methods analogous to those used to prepare known compounds, for 
example those disclosed in Tetrahedron Lett, 1971, 4495, in particular the compound 
wherein is OCH3, m is 1. is 1,4-phenylenc and is OH is a commercially 
10 available compound* 

The compounds of formula (g) are known compounds or they may be 
prepared using methods analogous to those used to prepare known compounds, for 
example those disclosed in EP0356214. 

A compound of formula (I), wherein A^ represents a moiety of formula - 
15 (CH2)ni-CH(OR ^ )-, or a tautomeric form diereof, and/or a pharmaceutically 

acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, may also 
be prepared by reacting an activated form of a compound of fomiula (VII): 

A— X-(CH3) — O— A— (CHj) — CH — Y -r' 

OH 



20 



(vn) 



wharein A^ A^, X, Y, m and n arc as defined in relation to formula (H) and R^ is as 
defined in relation to formula (IV) with a compound of formula (Vm); 

25 

r1-l1 (vm) 



wherein r1 is as defined in relation to formula (I) and represents a leaving group 
or atom; and thereafter if required canying out one or more of the following optional 
30 steps: 

(i) converting a compound of formula (I) into a further compound of formula (I); 

(ii) removing any protecting group; and 

(iii) preparing a pharmaceutically acceptable salt of a compound of formula (I) 
35 and/or a pharmaceutically acceptable solvate thereof. 

Suitably, is a halogen atom, for example a bromine atom. 

A suitable activated form of a compound of fonnula (VII) is an anionic form 
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such as a salted foim and especially an alkali metal salted fomu for example a sodium 
salt. 

The activated forai of the compound of formula (VII) may be prepared by any 
appropriate conventional procedure. For example, the anionic form of the compound 

5 of formula (VII) may be prepared by treating the compound of formula (VII) with a 
base, such as a metal hydride base, for example sodium hydride. 

The reaction conditions for the reaction between the compounds of formulae 
(Vn) and (Vni) are generally conventional alkylation conditions. For example the 
reaction between the salted form of a conq)ound of formula (VII) and a compound of 

10 formula (Vni) may be earned out in an aprotic solvent, such as dimediylformamide, 
at any temperature providing a suitable rate of formation of the required product, 
generally an elevated temperature such as in die range of 40X to 1(WC, for example 
80°C. 

Favourably, the formation of the activated form of (VU) from (VII) - for 
15 example the formation of a salted form of (VII) - may be carried out in-situ prior to 
die reaction of the activated form of (VII) witii the above defined compound of 
formula (VIII). 

A compound of formula (VII) may be prepared by reacting a compound of 
formula (DC): 

20 

R— A— (CHJ„ CH — Y 

OT 

(IX) 



wherein R^, Y and m are as defined above and T is hydrogen or a hydroxyl 
25 protecting group, with an appropriate reagent capable of converting R^ to a moiety of 
the above defined formula (f). 

The reagent capable of converting R^ to a moiety of formula (f) is as defined 
above in relation to the fomiation of a compound of formula (I) from a compound of 
formula (II). 

30 Suitable values for R^ include tiiose described hereinbefore. 

Suitable reaction conditions for the reaction of die compound of fonnula (EX) 
and the appropriate reagent include those described above in relation to the 
preparation of compound (II) with die said appropriate reagent 

Preferably, in die compound of formula (K), R^ represents a hydroxyl group 
35 and a particularly appropriate reagent is the above defined compound of formula 
(inA). 

The reaction between the compound of formula (IX), wherein R^ is an 



wo 94/01420 PCr/GB93/01363 

-14- 

hydroxyl group, and the reagent of the abovedefincd formula (III A) may be carried 
out in an aprotic solvent, such as dimethylformamide, at a low to an elevated 
temperature, for example in the range of from 5(PC to 12(PC, for example at 80^C, 
and preferably in the presence of a base, such as sodium hydride. 

5 The compounds of formula (K), wherein is OH, are known compounds or 

they arc compounds prepared by methods analogous to those used to prepare known 
compounds, for example those disclosed in Dictionary of Organic Compounds 5th 
Edition, Vol. 3, p.3222. Chapman & Hall, or D.H. Williams et. al. J.Chem.Soc., 
Section B, 1969, 439, or J. March, Advanced Organic Chemistry, 3rd Edition (1985), 

10 Wiley Interscience or for example tiiose disclosed in International Application, 
Publication No. WO92A)2520. 

A compound of formula (I), wherein A^ represents a moiety of formula - . 
(CH2)tn-CH(ORl)% or a tautomeric form thereof, and/or a pharmaceutically 
acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, may also 

15 be prepared by reacting a source of a carbene of formula (X): 



^1- X— (CHa). 0— A— (CHj)™ C — Y -R 

(X) 

20 wherein A^, A^, X, Y, m and n are as defined in relation to formula (I) and is as 
defined in relation to formula (IV), with a compound of the above defined formula 
(V); and thereafter, if required, carrying out one or more of the following optional 
steps: 

(i) converting a compound of formula (I) into a further compound of formula (I); 
25 (ii) removing any protecting group; and 

(iii) preparing a pharmaceutically acceptable salt of a compound of formula (I) 
and/or a pharmaceutically acceptable solvate thereof. 

A suiuble source of a carbene of formula (X) is provided be reacting a 
compound of formula (XI): 



30 



X— (CH2)„ 0— A— (CHJ™ (j?! — Y -R 

(XI) 



35 



wherein A^, A^, r9, X, Y, m and n are as defined in relation to formula (X) witii a 
rhodium(II) salt , such as a rhodium (II) acetate. 

The carbene of formula (X) may be prepared firom the compound of formula 
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(XI) by using an analogous procedure to that used for the preparation of the carbene 
of formula (TV) from the compound of formula (IVA). 

The reaction conditions for the reaction between the compounds of formulae 
(X) and (V) are equivalent to those used in the reaction between the compounds of 

5 formulae (IV) and (V). 

The compound of formula (XI) may be prepared by reaction between the 
compounds of formulae (IHA) and (VI) using an analogous procedure to that used for 
the preparation of tiie compound of formula (I) from die compounds of formulae (H) 
and (DIA) and thereafter diazotizcd as described above for the conversion of (VI) to 

10 (IVA). 

A compound of formula (I) wherein A^ represents a moiety of formula 
.(CH2)m-l-CH=C(0Rl)- or -(CH2)m CH(OR^)-» a tautomeric form dicreof, 
and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof, may also be prepared by reacting a compound of ic • la 
15 (XII): 



aI- X— (CH2)„ O— A— (CH^)^.,— CHO 



20 



(xn) 



wherein A^, a2. X, m and n are as defined in relation to formula (I), with a reagent 
capable of converting the CHO carbon atom into a group of the above defined 
formula CH=C(OR1)-Y.r2; and thereafter, if required, reducing the group - 
CH=C(0R1)- to provide a compound wherein A^ represents a moiety of formula - 
25 (CH2)in-CHOR^- and thereafter, if required, carrying out one or more of die 
following optional stq>s: 

(i) converting a compound of formula (I) into a further compound of formula (I); 

(ii) removing any protecting group; and 

(ii) preparing a pharmaceutically acceptable salt of a compound of formula (T) 
30 and/or a pharmaceutically acceptable solvate thereof. 

A suitable reagent capable of converting the CHO carbon atom into a group of 
die above defined formula -CH=C(0R1)-Y.r2 is a Witrig 
reagent or preferably a Wadsworth Emmons reagent of formula (XIII): 

(R 0)2?— CH'C T 
^YR 

35 (xni) 
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wherein r2* and Y are as defined in relation to formula (11) and R^® represents a 
Cj.g alkyl group, preferably a methyl or ethyl group. 

The reaction between the compounds of formulae (XII) and (XUI) may be 

S carried out under conventional Wadswoith Emmons reaction conditions, for example 
in an aprotic solvent, such as tetrahydiofuran, at low to ambient temperature, such as 
in the range of from 0° to 25®C, conveniently at ambient temperature, preferably in 
an inm atmosphere and under anhydrous conditions. Preferably the compound of 
formula (XIII) is suitably activated, for example by the addition of a base such as 

10 sodium hydride or n-butyl lithium, prior to the addition of the compound of fonnula 
(XII). 

The reduction of a compound wherein represents a moiety of formula 
-(CH2)in-l-CH=C(0R^)- to provide a compound wherein represents a moiety of 
formula •(CH2)ni-CH(0Rl)- may be carried out using conventional reduction 
15 methods, such as catalytic reduction using for example a 10% palladium-on-carbon 
catalyst in an alkanolic solvent such as ethanol, or by use of a metal/solvent system 
such as magnesium metal/methanol as described in Tet Lett 1986, 2Z» 2409. 

A compound of formula (XII) may be prepared from a compound of fomiula 
(XnA): 



20 



A— X-(CH2)„ O— A^(CH,)^,-CX>2R 



(XHA) 

wherein A^ , A^ X, m and n are as defined in relation to formula (I) and R^ 
represents hydrogen or a Ci^g alkyl group, suitably a methyl group, by conventional 

25 methods for converting an ester group into a carbonyl group; one convenient method 
involves reducing the ester group to give a primary alcohol using for example a metal 
hydride reducing agent such as lithium aluminium hydride in tetrahydiofuran, and 
tiiereafter oxidising the primary alcohol to give the required carbonyl group by use of 
an oxidising reagent such as pyridine-sulphur trioxide complex in 

30 dimethylsulphoxide. 

A compound of formula (XIIA) may be prepared from a compound of 
fonnula (XIIB): 

HO— A— (Ol2)^,-00tR 

35 (XIIB) 

wherein A^, m and R^ are as defined in relation to formula (XIIA), with a compound 
of the above defined formula (IIIA), 
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Suitably reaction conditions for the reaction between the compounds of 
formulae (TOA) and (XIIB) arc those described above for the reaction between the 
compounds of formulae (11) and (IIIA). 

A compound of formula (D) wherein A^* represents a moiety of formula 
5 -CH=C(0R1 V or -CH2-CH(0r1V, or a tautomeric form thereof, and/or a 

pharmaoeutically acceptable salt thereof and/or a phaimaceutically acceptable solvate 
thereof, may be prepared by reacting a compound of formula (XTV): 



10 



R*" — — CHO 



(XIV) 



wherein and A^ are as defined in relation to formula (IV), with a reagent capable 
of converting die CHO carbon atom into a group of the above defined formula - 
CH=<:(0R1 Vy.r2'; and tiiereaftcr, if required, reducing the group -CH=C(0R1 V to 
IS provide a group of formula 

-CH2-CHORI and thereafter, if required, removing any protecting group. 
Preferably, R^ is a protected OH group. 

A suitable reagent capable of converting the CHO carbon atom of compound 
(XIV) into a group of the above defined formula 
20 -CH=CH(0r1 Vy.R^' is a compound of the above defined formula (XIII) in 
optionally protected form as defined by die nature of R^' and R^* in the required 
conq)ound of formula (II). 

Suitable conditions for the reaction between the compound of formula (XIV) 
and die said reagent are analogous to those described above for the reaction between 
25 the compounds of formulae (XII) and (Xm). 

The compounds of formula (XII), in particular those wherein m is 1 , may also 
be prepared by methods disclosed in EP0306228. 

The compounds of formula (XHB) are known commercially available 
compounds or they arc compounds prepared by analogous methods used to prepare 
30 such compounds or they may be prepared from such compounds, for example by 
converting a commercially available carboxylic acid into an alkyl ester. 

The compounds of formula (XIII), are known compounds or they arc 
compounds prepared by methods analogous to tiiose used to prepare known 
compounds, for example those disclosed in Annalen Chemie 1966, 699, 53 or J. Org, 
35 Chem. 1983,45,3408. 

The compounds of formulae (XIV) are known compounds or they are 
compounds prq>ared by methods analogous to those used to prepare known 
compounds, for example diose disclosed in EP 0306228. 
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A compound of fonnula (I), wherein represents a moiety of fomiula 
-CH2 - C31(0R1)- wherein represents alkyU or a tautomeric form thereof, and/or a 
pharmaceutically acceptable salt thereof and/or a phamiaceutically acceptable solvate 
thereof, may also be prepared by hydrolysing a compound of fonnula (XV): 

5 

A 1 - X - (CH2)n - O - a2 - CH2 - CH(0R1) - CN 

(XV) 

10 wherein A^ . A^, r1 , X and n are as defined in relation to formula (I) to provide a 
compound of formula (I) wherein R^ represents OH; and thereafter, if required, 
converting R^ as OH into another R^; and thereafter, if required,carrying out one or 
more of the following optional steps: 

(i) converting a compound of formula (I) into a further compound of formula (I); 
15 (ii) removing any protecting group; and 

(iii) preparing a pharmaceutically acceptable salt of a compound of formula (I) 
and/or a pharmaceutically acceptable solvate thereof. 

The hydrolysis of the compound of fcwmula (XV) may be carried out using 
conventional conditions and reagents for nitrile hydrolysis, for example basic 
20 hydrolysis using 10% sodium hydroxide in methanol. 

The conversion of R^ as OH into another R^ may be effected by using any 
convenient method, such as those methods described hereinafter. 

A compound of formula (XV) may be prepared from a compound of fonnula 

(XVI): 



25 



a1 - X - (ai2)n - O - a2 - CH2 - C3I(ORla) . QRlb 

(XVI) 



30 wherein A^, A^, X and n are as defined in relation to formula (I) and 

Rla = Rib which represents alkyl; by reaction witii trimcthylsilylcyanide. 

The reaction between die compounds of formulae (XVI) and 
trimeUiylsilylcyanide may be earned out in an inert solvent, such as dichloromethane, 
at low to ambient temperature, convcnientiy at ambient temperature and preferably in 
35 the presence of a Lewis acid catalyst, such as boron trifluoride etiierate. 

A compound of formula (XVI) may be prepared from a compound of formula 
(XVII): 



Al-X-(CH2)n-0-A2-CH = CH-ORla 
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(XVII) v,rr 

wherein A^, A^, R^a, X and n are as defined in relation to formula (XV); by reaction 
S with a compound of formula (XVHI): 

Rla-OH (XVIII) 
wherein R^^ is as defined above. 

The reaction between die compounds of formulae (XVn) and (XVm) is 
10 suitably carried out using the compound of formula (XVni) as solvent, 

generally at an elevated temperature such as the reflux temperature of the solvent and 
preferably in the presence of p-toluenesulphonic acid. 
Preferably, R^* is methyl. 

A compound of formula (XVII) may be prepared by reaction of the above 
15 defined compound of formula pai), wherein m is 1, with a reagent capable of 

converting the CHO carbon atom of formula (XII) into a group of the above defined 
formula -CH=CH - ORI, the reagent being suitably a Witrig reagent of formula 
(XK): 

[Ph3PCH2-ORll+ Cr 

(XDO 

wherein r1 is as defined in relation to formula (I). 

TTie reaction between the compounds of formulae (XII) and (XIX) may be 
carried out under conventional Witrig reaction conditions, for example in an aprotic 
solvent, such as tetrahydiofuran, at low to ambient temperature, such as in the range 
of from -10** to 25**C, convcnientiy at ambient temperature and, preferably, in an inert 
atmosphere under anhydrous conditions. Preferably, the compound of formula (XIX) 
is suitably activated by. for example, the addition of a base such as sodium hydride, 
n-butyl lithium or lithium diisopropylamide, prior to the addition of the compound of 
formula (XII). 

The compounds of formula (XVIII) and (XIX) are known compounds or they 
are compounds prepared by methods analogous to those used to prepare known 
compounds, for example those disclosed in J. March, Advanced Organic Chemistry, 
3rd Edition (1985), Wiley Interscience. 

A compound of formula (I), wherein A^ is (CH2)in-CH(0Rl)- and R^ is a C-linked 
aromatic heterocyclyl group, or a tautomeric foim thereof, and/or a pharmaceutically 
acceptable salt thereof, and/or a pharmaceutically acceptable hydrate thereof, may be 
prepared by reacting a compound of the above defined formula (XII) witii an 



20 



25 



30 



35 
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het^H 

(XX) 

5 

wherein het-CH is an aromatic heterocyclic group represented by which contains 
at least 1 carbon atom and thereafter converting the compound wherein is 
hydrogen into anotiier R^ ; and tiiereafter if required: 

(i) converting a compound of formula (I) to a further compound of formula (I); 
10 (ii) removing any necessary protecting group; 

(iii) preparing a pharmaceutically acceptable salt of the compound of formula (I) 
and/or a pharmaceutically acceptable solvate tiiereof. 
A suitable activated form of a compound of formula (XX) is a salted form 
such as a lithium salted form. 
15 The activated form of a compound of formula (XX) may be prepared by 

reacting an aromatic heterocyclic group Het-C3i or Hct-CL, wherein L is a leaving 
group such as halogen, witii an appropriate, conventional activating agent such as a 
salting agent, for example an alkyl lithium, in an aprotic solvent such as 
tetrahydrofuran according to known metiiods and procedures for example those 
20 disclosed in Adv. Heterocyclic chem., 1993, 56, 155. 

Compounds of formula 0) wherein a3 is (CH2)in-CH(0Rl)- and r2 is a 
C-linked tetrazolyl group or a tautomeric form thereof, and/or a pharmaceutically 
acceptable salt tiiereof , and/or a pharmaceutically acceptable hydrate thereof, wherein 
the heterocyclyl group may be prepared by reacting a compound of formula (XXI) 

25 



A X— (CHa)^— 0— a'— (CH2)„— CH<^^ 

(XXI) 

30 

wherein A^, a2, r1, X, m and n are as defined in relation to formula with a 
source of azide ions such as an azide salt, suitably in alkali metal azide, for example 
sodium azide. 

The compound of formula (XXI) may be prepared by dehydrating a 
35 compound of formula (1) wherein A^ is (CH2)m-CH(0Rl) and YR2 is (X)NH2 using 
for example POCI3. 
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The reaction between the compound of formula (XXI) and the source of azidc 
ions may be carried out under conventional conditions for example when sodium 
azide is the source of azide ions the reaction may be effected in an aprodc solvent 
such as dimethylformamide generally at an elevated temperature, for example the 
5 reflux temperature of the solvent; preferably in the presence of trimethylsilyl 
chloride. 

The abovementioned conv^on of a compound of formula (I) into a f a 2kCT 
compound of formula (I) includes: 
a) converting one group R into another group R ; 
10 b) converting one group OrI into another group OR^ ; 

c) converting one group Y.R^ wherein Y is CO into another group Y.R^ ; 

d) converting one group CO.R^ into another group CS.R^; and 

e) reducing a group -CH=C(0r1)- a group .CH2-CH(0R1)-. 

The abovementioned conversions may as appropriate be carried out on any of 
15 the intermediate compounds mentioned herein. 

The conversion of a compound of formula (I) to a further compound of 
formula (I) may be carried out by using any appropriate conventional procedure. 

Suitable conversions of one group R into another group R include converting 
a group R which represents hydrogen into a group R which represents an acyl group; 
20 such conversion may be carried out using an appropriate conventional acylation 
procedure, for example treating an appropriately protected compound of formula Ql) 
with an acylating agent. Thus acetic anhydride may be used to prepare the compound 
of formula (I) wherein R is acetyl. 

Suitable conversations of one group OR^ into another group OR^ include the 
25 converson of one substituent into another substituent when r1 represents substituted 
alkyl, for example die reduction of a C02R^ substituent. wherein R" is Ci-g alkyl^ to 
provide a CH2OH substituent 

The above mentioned reduction may be carried out using any conventional 
reduction method, for example using boronhydride reducing agents such as sodium 
30 borohydride in a solvent such as methanol. 

Suitable conversions of one group Y.r2 wherein Y is CO into anotha: group 
Y.r2, include: 

(i) hydrolysing one group Y.OR^a wherein R^a is alkyl, aryl or aralkyl into a 
group Y.OH, wherein Y is CO; 
35 (ii) aminating one group Y-R^^ wherein r2*> is alkoxy into a group Y.NR4r5 
,wherein Y is CO; 

(iii) halogenating the above defined group Y.OH to provide the corresponding acid 
halide, and dien aminating the halide to provide die abovementioned group 
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Y.NR4r5 wherein Y is CO; 

(iv) csteiifying a group YOH to give a group Y-Oalkyl or Y-Oaralkyl, wherein Y 
is CO; and 

(v) converting one group Y.NH2 wherein Y is CO into a group Y-C-Het wherein 
5 Y is a bond and C-Het is a C4inked aroniatic heterocyclyl group. 

Suitable hydrolysis methods fOT use in conversion c(i) are conventional ester 
hydrolysis methods, for example using an alkaU hydroxide in aqueous methanol. 

Suitable amination methods for conversion c(ii) or c(iii) include conventional 
methods, for example treamient with aqueous ammonia in tetrahydrofuran/methanoL 
10 Suitable halogenation methods for conversion c(iii) include conventional 

methods, for example treatment with oxalyl chloride. 

Suitable esterification methods for conversion c(iv) are conventional methods, 
thus alkyl esters may be prepared by using the appropriate alkanol, for example 
methanol, in the presence of an acid and aralkyl esters may be prepared by treatment 
15 of a salted YOH group, such as a sodium salt, with an appropriate aralkyl halide, for 
example benzyl bromide. 

Suitable conversion of a group Y.NH2 wherein Y is CO into a group Y-C- 
Hct wherein Y is a bond and C-Het is a C-linked aromatic heterocyclyl group 
includes: 

20 a) reaction with a hydrazine, for example hydrazine hydrate, and an amide acetal, 
such as dimethylformamide dimethyl acetal, to provide a 1,2,4-triazole; or 
b) reaction with a hydroxylamine, for example hydroxylamine hydrochloride, and an 
amide acetal, such as dimethylformamide dimethyl acetal, to provide a 1,2,4- 
oxadiazole. 

25 Suitable conversions of one group C0.r2 into anodier group CS-R^ may be 

effected using conventional methods/or example by using Lawesson's reagent in a 
solvent such as toluene, at any temperature providing an acceptable rate of formation 
of the required product, convenientiy at the reflux temperature of the solvent 

Suitable reductions of one group -CH=C(0R1)- ^ a group -CH2CH(0R1)- 
30 may be carried out using any convenient reduction procedure, such as the catalytic 
reduction or metal/solvent reduction methods as described hereinbefore. 

It will be appreciated that in any of the abovementioned reaction including the 
abovementioned conversions (a), (b), (c), (d) and (e) any reactive group in die 
substrate molecule may be protected, according to conventional chemical practice. 
35 Suitable protecting groups in any of the abovementioned reactions are those 

used conventionally in the art. Thus, for example, suitable hydroxyl protecting 
groups include benzyl or trialkylsilyl groups. 

The methods of formation and removal of such protecting groups are tiiose 
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conventional methods appropriate to the molecule being protected. Thus for example 
. a benzyloxy group may be prepared by treatment of the appropriate compound with a 
benzyl halide, such as benzyl bromide, and thereafter, if required, the benzyl group 
may be conveniently removed using catalytic hydrogenauon or a mild ether cleavage 
5 reagent such as trimethylsilyl iodide or boron tribromide. 

Where appropriate the isomeric forms of the compounds of formula (I) and 
the pharmaceuticaUy acceptable salts thereof may be prepared as individual isomers 
using conventional chemical procedures. 

However for certain compounds of formula (I) there is provided a novel 
10 process for separating optical isomers of such compounds. Indeed the newly 

discoveied process is considered to be capable of separadng optical isomers of any 
compound providing the chiral carbon of such compound is attached to a carboxy 
ester group and a group OZ^ wherein is alkyl, aryl or aralkyl. 

Accordingly, the present invention provides a process for separating optical 
15 isomers of a compound (the substrate ester) which comprises a moiety of formula 
(H): 



, /COaZ 
-HC 



(H) 



20 



wherein C* is a chiral carbon, Z is a C1.12 alkyl group and Z^ is a C1.12 alkyl, aryl 
or an aryl C1.12 alkyl group, 

which process comprises cnantioselcctively hydrolysing the ester group CO2Z of one 

enantiomer into a carboxyl group with a lipase from Rhizopus delemar, Rhizopus 
25 airhizus, Rhizopus LIP F4 or a lipase from Mucor miehei; and thereafter, as 

necessary, isolating either the enantiomerically enriched product carboxylic acid or 

the enanatiomerically enriched substrate ester. 

The enantiomerically enriched product carboxylic acid and/or the 

enanatiomerically enriched substrate ester may be isolated using conventional 
30 extraction methods, such as phase separation and/or extraction into a suitable solvent, 

and tho'eafter, if required it may be chromaK)graphed. 

In an alternative isolation procedure, prior to isolation, the enantiomerically 

enriched substrate ester, may be converted by hydrolysis into the respective 

carboxylic acid which may then be isolated in the usual way. In one convenient 
35 aspect of the invention the enantiomerically enriched substrate ester may be 

hydrolysed by treatment with the abovementioned lipases to give the respective 

carboxylic acid. 
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The compounds of formula (I) which fall within formula (H) are those 
compounds wherein Z represents and represents R^: Thus the novel process 
may be used to prepare enantiomerically enriched compounds of formula (I) wherein 
a3 represents (CH2)m-CH(0Rl)-, Y represents CO. r2 is 0R3 and A^, r1. r3 
5 X, m and n are as defined in relation to formula (I)- (hereinafter referred to as 
compounds of formula (lA)). 

The microbial lipase enzymes may be obtained by conventional culturing 
techniques such as those disclosed in J. BacterioL. 1982, VoLlSO 498-505- H. Gilbert 
and M. Tully, European Patent Application No. 0198440 and British Patent No. 
10 1 ,474,5 19. The lipase may be isolated as a pure enzyme or, in die alternative a 
suitable source of the lipase may be incorporated into the reaction. 

Preferably, die microbial lipase enzymes are obtained commercially as 
purified or partially purified enzyme preparations. 

The hydrolysis of the compound of formula (H) may be carried out in any 
15 suitable aqueous solvent having controlled pH, for example in an aqueous buffer or in 
a solvent wherein die pH is controlled by the addition of aqueous sodium hydroxide, 
at a pH which provides a suitable rate of formation of die required product, which is 
generally a pH in the range of from 5 to 9, such as in the range of firom 6 to 8, for 
example at pH7. 

20 The hydrolysis may be carried out at any temperature which provides a 

suitable rate of formation of die required product, being generally at a low to ambient 
temperature, such as a temperature in die range of from 5°C to 40^C, such as in die 
range of from 20^0 to 4KPC and preferably in die range of from 20^0 to 30^, for 
example 23^C. 

25 Generally, the substrate mixture is introduced into the reaction system as a 

solution in an organic solvent which may be a water miscible solvent such as acetone, 
tetrahydrof uran, dimethylsulphoxide, dimethylformanude or acetonitrile. 

The stereoselective process selectively hydrolyses the compound (lA) having 
the same stereochemistry at the asterisked carbon atom as the equivalent carbon atom 
30 in (-) 3-[4-[2-[NK2-benzoxazolyl)-N-methylamino]etiioxylphenyl]-2- 
methoxypropanoic acid. 

The reaction conditions, such as die particular acidic pH and the reaction 
temperature which provide optimum enrichment for any particular enantiomerically 
enriched compound (H) may be determined by routine experimentation. 
35 Suitably, the stereoselective reaction provides enantiomerically enriched 

compound (lA) in die form wherein die required enantiomer is present in greater dian 
70% w/w, and favourably greater than 80% w/w. Most favourably, die product from 
the stereoselective process provides enantiomerically enriched compound (LA) in die 
form wherein die required enantiomer is present as 80-100% w/w, preferably 90- 
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100%, such as 90-95%, and most preferably 95-100%, for example 95%, 96%, 97%. 
98%, 99% or 100% w/w. 

The above mentioned enantiomerically enriched compound (lA) is considered 
to form a further aspect of the present invention. Accordingly the present invention 
5 provides enantiomerically enriched compound (lA) or a tautomeric form thereof 
and/or a phaimaceutically acceptable salt thereof and/or a pharmaceudcally 
acceptable solvate diereof. 

The present invention also provides enantiomerically enriched compound (lA) 
or a tautotheric form thereof and/w a pharmaceutically acceptable salt thereof and/or 
10 a pharmaceutically acceptable solvate thereof, wherein the required isomer is present 
in greater than 50% w/w; suitably greater tiian 70% w/w and favourably greater than 
80% w/w. Most favourably, the enantiomerically enriched compound (lA) is in a 
form wherein 80-100% w/w , preferably 90-100%, such as 90-95%, and most 
preferably 95-100%, for example 95%, 96%, 97%, 98%, 99% or 100% w/w is in die 
15 form of the required isomer of a compound of formula (lA). 

In one preferred aspect there is provided a compound of formula (lA) or a 
tautomeric form thereof and/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, preferably in optically pure fonn. 
The absolute stereochemistry of compounds may be determined using 
20 conventional methods, such as X-ray crystallography. 

As mentioned above the compounds of the invention are indicated as having 
useful therapeutic properties: The present invention accordingly provides a compound 
of formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof, for use as an active 
25 therapeutic substance. 

Thus the present invention provides a compound of formula (I), or a 
tautomeric form thereof and/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, for use in the treatment of and/or 
prophylaxis of hyperglycaemia. 
30 In a further aspect the present invention also provides a compound of formula 

(I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof 
and/or a pharmaceutically acceptable solvate diereof , for use in the treatment and/or 
prophylaxis of hyperlipidaemia. 

As indicated hereinbefore the present invention also provides a compound of 
35 formula (I) or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof for use in the treatment 
of hypertension, cardiovascular disease and certain eating disorders. 
Cardiovascular disease includes in particular atherosclerosis. 
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Certain eating disoidcrs include in particular the regulation of appetite and 
food intake in subjects suffering from disorders associated with under-eating ,such as 
anorexia nervosa, and disorders associated with over-eating, such as obesity and 
anorexia bulimia. 

S A connpound of formula (I), or a tautomeric form thereof and/or a 

pharmaceutically acceptable salt thereof and/or a phannaceutically acceptable solvate 
thereof, may be administered pa ^ or, preferably, as a pharmaceutical composition 
also comprising a pharmaceutically acceptable cairien 

Accordingly, the present invention also provides a pharmaceutical 
10 composition comprising a compound of the general formula (I), or a tautomeric form 
thereof, or a pharmaceutically acceptable salt thereof, or a pharmaceutically 
acceptable solvate thereof, and a phannaceutically acceptable carrier therefor. 

As used herein the term ^pharmaceutically acceptable' embraces compounds, 
compositions and ingredients for both human and veterinary use: for example the 
15 term 'pharmaceutically acceptable salt' embraces a veterinarily acceptable salt 

The composition may, if desired, be in the form of a pack accompanied by 
written or printed instructions for use* 

Usually the pharmaceutical compositions of the present invention will be 
adapted for oral administration, although compositions for administration by otiier 
20 routes, such as by injection and percutaneous absorption are also envisaged. 

Particularly suitable compositions for oral administration are unit dosage 
forms such as tablets and capsules. Other fixed unit dosage forms, such as powders 
presented in sachets, may also be used. 

In accordance with conventional pharmaceutical practice the carrier may 
25 comprise a diluent, filler, disintegrant, wetting agent, lubricant, colourant, flayourant 
or other conventional adjuvant 

Typical carriers include, for example, microciystalline cellulose, starch, 
sodium starch glycoUate, polyvinylpyrrolidone, polyvinylpolypyrrolidone, 
magnesium stearate or sodium lauryl sulphate. 
30 Most suitably the composition will be formulated in unit dose form. Such unit 

dose will normally contain an amount of die active ingredient in die range of from 0.1 
to 1000 mg, more usually .OJ to 500 mg, and more especially 0.1 to 250 mg. 

The present invention further provides a method for the treatment and/or 
prophylaxis of hyperglycaemia in a human or non-human mammal which comprises 
35 administering an effective, non-toxic, amount of a compound of the general formula 
(I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof 
and/or a phannaceutically acceptable solvate thereof to a hyperglycaemic human or 
non-human mammal in need thereof. 
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The present invention further provides a method for the treatment of 
hyperlipidaemia in a human or non-human mammal, which comprises administering 
an effective, non-toxic, amount of a compound of formula (I), or a tautomeric form 
thereof and/or a phannaceutically acceptable salt thereof and/or a pharmaceutically 
5 acceptable solvate thereof, iv s ^ypcrlipidaenuc human or non-human mammal in 
need thereof. 

Conveniendy, the active ingredient may be administered as a pharmaceutical 
composition hereinbefore defined, and this forms a particular aspect of the present 
invention. 

10 In the treatment and/or prophylaxis of hyperglycaemic humans, and/or the 

treatment and/or prophylaxis of hyperlipidaemic human, the compound of the general 
foraiula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof, may be taken in doses, 
such as those described above, one to six times a day in a manner such tiiat the iptal 

15 daily dose for a 70 kg adult will generally be in the range of from 0.1 to 6000 mg, 
and more usually about 1 to ISOO mg. 

In the treatment and/or prophylaxis of hyperglycaenuc non-human mammals, 
especially dogs, the active ingredient may be adminstered by mouth, usually once or 
twice a day and in an amount in the range of from about 0.025 mg^g to 25 mg/kg, 

20 for example 0.1 mg/kg to 20 mg/kg. Similar dosage regimens arc suitable f« the 
treatment and/or prophylaxis of hyperlipidaeaiia in non-human mammals. 

The dosages regimens for die ueatment of hypertension, cardiovascular 
disease and eating disorders will generally be diose mentioned above in relation to 
hypcrglycaemia. 

25 In a further aspect the present invention provides the use of a compound of 

fomiula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate tiicreof , for the mariaf acturc of a 
medicament for the treatment and/or prophylaxis of hypcrglycaemia. 

The present invention also provides the use of a compound of formula (I), or a 
30 tautomeric form thopeof and/or a pharmaceutically acceptable salt tiiereof , and/or a 
pharmaceutically acceptable solvate thereof, for the manufacture of a medicament for 
the treatment and/or prophylaxis of hyperlipidaemia, hypertension, cardiovascular 
disease or certain eating disorders. 

No toxicological effects have been established for the compounds of formula 
35 (I) in die abovementioned dosage ranges. 

The following Procedures and Examples illustrate die invention but do not 

limit it in any way. 
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Example 1 



Ethyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2- 
methoxypropanoate 



5 




Sodium hydride (60% dispersion in oil; 0.47g) was added portionwise to a stirred, 
ice-cooled solution of ethyl 3-(4-hydroxyphenyl)-2-methoxyprop- 

10 anoate (2.38g) in dry N^N-dimethylformaniidc (50mL) under a nitrogen atmosphere. 
The mixture was sdired for 30 minutes at room temperature prior to the addition of a 
solution of 2-[N-(2-benzoxazolyl)-N-inethylamino]ethanol methanesulphonyl ester 
fEur. Patent AppL, Publication No: 0306228) (2.86g) in N,N"dimethylformamide 
(90ntiLX The niixture was heated for 17 hrs at 80^*0, cooled and concentrated m 

IS vacuo. The residue was diluted with water (200mL) and extracted with ethyl acetate 
(3x200mL). The combined organic solutions were washed widi water (3xl00mL), 
brine (200mL), dried (MgS04) and evaporated to afford a gum. This was 
chromatographed on silica gel using 10% ethyl acetate in dichloromethane as eluent 
to afford the title compound as a gum. 

20 

lHNMR5(CDCl3) 

L22 (3H. t); 2.95 (2H, complex); 3.33 (3H, s); 3.34 (3H, s); 3.89 (IH. dd); 3.93 (2H, 
t); 4.17 (2H, q); 4.24 (2H, t); 6.81 (2H, d); and 6.90-7.40 (6H, complex). 

25 Example 2 

3-[4-[2*[N-(2-Benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2- 
methoxypropanoic acid 



A mixture of ethyl 3-[4-[2-[N-(2-benzoxazolyl)-N-metiiylaniino]ethoxy]- 
phenyl]-2-methoxjrpropanoate (1.5g), 10% aqueous sodium hydroxide solution 
(7.5mL) and metiianol (23mL) was stirred for l.Shrs at room temperature and then 
35 diluted with water (600raL), washed witii dichloromethane (300mL) and acidified to 



30 
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10 



15 



20 



pH2 with concentrated hydrochloric acid. The mixture was extracted with ethyl 
acetate (3x300mL) and the combined ethyl acetate solutions washed with water 
(2x200mL) and brine (200mL), dried (MgS04) and evaporated. The residue was 
crystallised from ethyl aceute-dichlcntMnethane-hexane to afford the title compound, 
mp 150.153°C 

lHNMRS(CDCl3) 

2.80 (IH, dd); 2.91 (IH. dd); 3.25 (3H, s); 3.27 (3H, s); 3.83 (IH, dd); 3.90 (2H, t); 
4.22 (2H, t); 6.75-7.40 (8H, complex); and 12.60 (IH, broad, exchanges with D2O). 

Example 3 

Methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy1ph«nyl]-2- 
methoxypropanoate 



The title compound, a gum, was prepared from methyl 3-(4-hydroxyphenyl)-2- 
methoxypropanoate by a method similar to that described for Example 1. 



Ihnmr 8(0003) 

2.95 (2H,complex); 3.33 (3H,s); 3.34 (3H.s); 3.70 (3H,s); 3.90 (3H,complex); 4.24 
(2H.t); 6.80 (2H,d); and 7.00-7.40 (6H.complex). 

Example 4 

Methyl2-methoxy-3-[4-[2-IN-iiiethyl-N-(2-pyridyl)ainino]ethoxyl- 
phenyI]propanoate 



A mixture of 2-methoxy-3-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]- 
phenyljpropanonitrile (1.15 g), sodium hydroxide solution (10% w/v; 10 mL) and 
methanol (20 mL) was heated at reflux for 2.5 hrs, cooled and neutralised to pH7 
widi dilute HCL The mixture was evaporated in vacuo and the residue redissolved in 
methanol presaturated with hydrogen chloride gas. The mixture was allowed to stand 
at room temperature for 7 days, then evaporated. Saturated sodium bicarbonate 
solution (1(X) mL) was added and the suspension extracted with ethyl acetate (3 x 200 




30 
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mL). The combined ethyl acetate solutions were washed with water (2 x 500 mL) 
and brine (500 mL), dried (MgS04) and evaporated. The resulting gum was 
chromatographed on silica gel with 1% methanol in dichloromethane to afford the 
title compound, a gum. 

5 

lHNMR5(CDCl3) 

2.94 (2H.complex); 3.14 (3H,s); 3.33 (3H,s); 3.71 (3H,s); 3.94 (lH,dd); 3.96 (2H,t); 
4.15 (2H,t); 6.55 (2H,complex); 6.81 (2H4); 7.11 (2H,d); 7.45 (lH,complex); and 
8.15 (lH,dd). 

10 

Example 5 

3-[4-[2-tN-(2-Benzoxazolyl)-N-methylaiiiino]ethoxy]phenyll-2- 
methoxylpropanamide 



A mixture of methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylaminolethoxy]-phenyll-2- 
methoxypropanoate (1.00 g), tetrahydrofuran (20 mL), methanol (20 mL) and 

20 aqueous ammonia (specific gravity 0.88; 20 mL) was stirred at room temperature for 
4 hrs. A further portion of aqueous ammonia (20 mL) was added and the stirring 
continued at room temperature for a total of 50 hrs. The mixture was concentrated in 
vacuo, the residue diluted with water (500 mL) and extracted with ethyl acetate 
(3x200 mL). The combined ethyl acetate solutions were washed with water (500 

25 iriL), brine (500 mL), dried (MgS04) and evaporated. The residue was crystallised 
from dichloromethane-hexane to afford the title conqwund, mp 133-5''C. 



1h NMR 5 (CDCI3) 

2.88 (lH,dd); 3.07 (lH.dd); 3.33 (3H.s); 3.34 (3H,s); 3.80 (lH,dd); 3.94 (2H,t); 4.24 
30 (2H,t); 5.41 (lH,hr,exchanges witii D2O); 6.33 (lH,br,exchanges with D2O); 6.80 
(2H,d); 7.00 (lH,t); 7.13 (2H,d); 7.14 (lH,app. t); 7.25 (lH,d); and 7.33 (lH,d). 



15 




35 
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Example 6 

Ethyl (E/Z)-3-[4.[2-[N-(2-benzoxazolyl).N.methylaminolethoxy]-ph 
ethoxypropenoate 



A solution of triethyl 2-cthoxyphosphonoacetate (W. Grell & H. Machleidt, Annalen. 
Chemie, 1966, 699, 53) (1.98 g) in dry tctrahydrofuran (25 mL) was added slowly to 
a stirred, ice-cooled suspension of sodium hydride (60% dispersion in oil; 0.33 g) in 
dry tctrahydrofuran (5 mL) und^ a nitrogen atmosphere. The mixture was stirred at 
OX for 30 minutes prior to the addition of a solution of 4-[2-[N-(2-benzoxazolyl)-N- 
metiiylaminoledioxylbenzaldehyde (2.19 g) in dry tetrahydrofuran (15 mL). The 
mixture was allowed to warm to room temperature, and stirred for a further 20 hrs. 
The solvent was evaporated and die residue suspended in water (300 mL) and 
extracted widi etiiyl acetate (3x250 mL), The combined ethyl acetate layers were 
washed wiUi water (2xlL), brine (IL), dried (MgS04) and evaporated. The residue 
was chromatographed on silica gel with 2.5% ethyl acetate in dichloromethane as 
eluent to afford the title compound, a gum, as a 62:38 Z:E mixture of double bond 
isomers (by NMR integration of the olefinic signals). 

1h NMR5(CDCl3) 

1.10-1.50 (6H,complex,mixture of isomeric OCH2C3i3 signals); 3.35 (3H,s,NM£); 
3.85-4.30 (8H,complex, mixture of isomeric 0^2^3 and N£2i2£H20 signals); 
6.02 (0.38H*;s,E-olefinic proton); 6.75-7.70 (8H,complex,isomeric aromatic 
protons); and 6.91 (0.62H*,s,Z-olefinic proton). 

The two signals H**" together constitute the olefinic proton signaL The 
assignment of the major isomer as Z (Z:E ratio is 62:38) is by analogy witii reported 
chemical shifts of similar oleHnic protons (cf R. A. Aiticen and G. L. Thorn, 
Synthesis, 1989,958). 




35 
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Example 7 

Ethyl (E/Z).344-[2-[N.(2-benzoxaMlyI)-N-methylamino]ethoxy]-phenyIl-2^ 
phenoxypropenoate 

5 




The title compound, a 1:1 mixture of double bond isomers (ratio determined by 
NMR) was obtained as a gum when triethyl 2-phenoxyphosphonoacetate (0.94 g) was 
10 leaaed with 4-(2-[N-(2-benzoxazolyl>N-mcthylamino]ethoxy]benzaldehyde (0.89 g) 
in a manner similar to that described for Example 6. 

1h NMR 5 (CDCI3) 

1.05 and 1.18 (combined 3H. isomeric CX:H2CH3 triplet signals); 3.31 and 3.35 
15 (combined 3H, isomeric NMe singlets); 3.85-4.30 (6H. complex, isomeric QCH2CH3 
and N£2i2CH20 signals); and 6.70-7.70 (14H,complex. aromatic and olefinic 
signals). 

Example 8 

20 

Ethyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyI]-2- 
phenoxypropanoate 




25 

Etiiyl(E/Z)-3-[4-[2-[N-(2-ben2oxazolyl>N-methylamino]ethoxy)phenyl]-2- 
phenoxypiopenoate (0.97 g) was dissolved in dioxan (100 mL) and hydrogenated 
over 10% Palladium on charcoal (200 mg) at room temperature and 22 psi for a total 
of 7 hrs. The solution was filtered through filter aid and evaporated. The residue was 
30 chromatographed on silica gel using 5% ediyl acetate in dichlorometiiane as eluent to 
afford the tide compound as a gum. 



1h NMR8(CDCl3) 

1.18 (3H,t); 3.17 (2H,app d); 3.33 (3H.s); 3.93 (2H,t); 4.13 (2H,q); 4.25 (2H,t); 4.71 
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(lH,dci); 6.81 (2H.d); and 6.90-7.40 (llH.complex). 
Example 9 

5 3.[4.[2.[N.(2-Ben20xazoIyl)-N.methylamino)ethoxylphcnyI-2^ 
acid 



10 The title compound, mp 162-4''C (methanol) was obtained from ethyl 3-[4-[2-[N-(2- 
benzoxa2olyl)-N-methylamino]ethoxy]phenyl]-2-phenoxypropanoate (0.88 g) by a 
method analogous to that described for Example 2. 

lHNMRS(DMS0-d6) 

15 3.10 (2H,complex); 3.21 (3H,s); 3.87 (2H,t); 4.21 (2H,t); 4.83 (lH,dd); 6.75-7.40 
(13H,complex); and 13.00 (lH.br.exchangcs with D2O). 

Example 10 

20 Methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl]-^ 
ethoxypropanoate 



25 Rhodium (II) acetate dimer (33 mg) was added to a mixture of methyl 3-[4-[2-[N-(2- 
benzoxazolyl)-N-methylanunolethoxy]phenyl]-2-diazopropanoate (2.80 g), ethanol 
(2,16 mL) and benzene (50 mL). The mixture was stirred at room temperature under 
a nitrogen atmosphere for 15 minutes, heated at reflux for a further 15 minutes, then 
cooled and evaporated in vacuo. Th^ residue was chromatographed on silica gel 

30 using 1 .5% methanol in dichloromcuiane as eluent to afford the title compound as a 
gum. 



1h NMR5(CDCl3) 

1.14 (3H,t); 2.93 (2H,app d); 3.31 (lH,complex); 3.32 (3H,s); 3.57 (lH,complex); 
35 3.69 (3H,s); 3.93 (3H,complex); 4.23 (2H,t); 6.79 (2H.d); 7.00 (lH.t); 7.14 
(3H,complex); 7.25 (lH,d); and 7.36 (lH,d). 
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Example 11 

Methyl 3-[4•[2-[N•(^benzoxazolyI)•N-methylaInino]ethoxy]phenyl]•2• 
S isopropoxypropanoate 



The title compound, a gum, was prepared from methyl 3-(4-hydroxyphenyl)-2- 
10 isopropoxypropanoate (1.34 g) by a method analogous to that described in Exan^le 



1h NMR 8 (CDCI3) 

0.94 (3IW); 1.13 (3H,d); 2.87 (2H.complex); 3.34 (3H,s); 3.47 (lH,complex); 3.70 
15 (3H,s); 3.93 (2H,t); 4.00 (lH,dd); 4.23 (2H,t); 6.79 (2H,d); 7.00 (lH,t); 7.17 
(3H.complex); 7.25 (1H4); and 7.36 (lH,d). 

Example 12 

20 Methyl 3-[4-[2-[N-(2-benzoxazDlyl)-N-m^ylamino]ethoxy]phenyl]-2- 
propoxypropanoate 



25 The title compound, an oil, was prepared from methyl 3-(4-hydroxyphenyl)-2- 

propoxypropanoate (0.88 g) by a mediod analogous to that described in Example 1. 

1h NMR 5 (CDCI3) 

0.83 (3H,t); 1.52 (2H,complex); 2.93 (2H,complex); 3.17 (lH,compIex); 3.34 (3H,s); 
30 3.50 (lH,complex); 3.69 (3H,s); 3.85-4.00 (3H,complex); 4.22 (2H.t); and 6.75-7.40 
(8H,complex). 




1. 




35 
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Example 13 

3-l4-[2-(N.(2-Beii20xazolyl).N-methylanunolethoxylphenyl-2-propoxypropaTO^^ 



The tiUe compound, a gum, was prepared from mediyl 3-[4-[2-[N-(2-bcnzoxazolyl)- 
N-methylamino]ethoxy]phenyll-2-piopoxypiopanoate (1.05 g) by a method 
analogous to that described in Example 2. This material was used in the salt forming 
step without further purification. 

1h NMR 5 (CDCI3) 

0.85 (3H,t); 1.53 (2H,t); 3.00 (2H,complex); 3.29 (lH,complex); 3.32 (3H,s); 3.52 
(lH,complex); 3.91 (2H,t); 4.02 (lH,dd); 4.18 (2H.t); 5.80 (lH,br,exchanges with 
D2O); 6.77 (2H/1); and 6.95-7.40 (6H,complex). 

Example 14 

3-[4-I2.[N-(2-BeiiMxazolyl).N-methylamlno]ethpxy]phenyI]-2-propoxypropanoic 
acid, sodium salt 



Sodium methoxide (0.1 1 g) was added to a stirred solution of 3-[4-[2-[N-(2- 
benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-propoxypropanoic acid (0.81 g) in 
methanol (10 mL). After stirring for 5 minutes die mixture was evaporated and then 
re-evapoiated twice from etfier (10 mL each time). The resulting gum was triturated 
witii boUing ethyl acetate, filtoed, and die filtrate concentrated and dUuted witii etiier. 
The resulting solid was filtered and dried in vacuo to afford the tide amipound, mp 
210-4'»C. 

1h NMR 5 (DMSO-d<}) 

0.67 (3H,t); 1.35 (2H,complex); 2.65 (IH.dd); 2.85 (lH,dd); 3.02 (lH,complex); 3.25 
(3H,s); 3.35 (lH,complex); 3.70 (lH.dd); 3.90 (2H,t); 4.27 (2H,t); 6.80 (2H.d); and 
7.00-7.40 (6H,complex). 



acid 
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Example 15 

Ethyl (E/Z)-3•[4•[^[N•(^benzoxazolyl)-N-lnethylaInino]ethoxy]phenyl^2-(4- 
5 inetho][yphenoxy)propenoate 



10 NMR), was obtained as a gum when methyl 2-(4-methoxyphenoxy)phosphonoacetate 
(2.00 g) was reacted with 4-[2-[N-(2-benzoxazolyl)-N-inethylamino]ethoxy]- 
benzaldehyde (1 .71 g) in a manner similar to that described in Example 6. 

1h NMR 5 (CDCI3) 

15 1.08 and 1.19 (combined 3H.isomeric OCH2£H3 triplet signals); 3.32 and 3.34 
(combined 3H,NMe singlets); 3.75 and 3.77 (combined 3H,0Mc singlets); 3.95 
(2H,complex); 4.05-4.35 (4H,complex); 6.55 (0.5H,s^isomer olefinic proton); and 
6.75-7.70 (12.5H. complex). 

20 Example 16 

Ethyl 3'[4-[2-[N-(2-benzoxazolyI)-N-methylamino]ethoxy]phenyl]-2>(4< 
methoxyphenoxy)propanoate 



The title compound, a gum, was prepared ftom ethyl (E/Z)-3-[4-[2-[N-(2- 
benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(4-methoxyphenoxy)prDpenoateby 
a procedure similar to that described for Example 8, using ethanol as solvent 



lHNMR5(CDa3) 

1.18 (3H,t); 3.15 (2H,app. d); 3.33 (3H.s); 3.72 (3H,s); 3.93 (2H.t); 4.15 
(4H,complex); 4.62 (lH,t); 6.75 (4H,s); 6.81 (2H,d); and 6.95-7.40 (6H,complex). 




The title compound, a 1:1 mixture of double bond isomers (ratio determined by 



25 




35 
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Example 17 

3-[4-[2-[N<(2-Benzoxazolyl)-N-inethylaiiitno]ethoxy]phenyl]-2-(4- 
inethoxyphenoxy)propanoic acid 

5 




The title compound, mp 148-50°C (methanol), was obtained from ethyl 3-t4-[2-[N- 
(2-benzoxa2olyl)-N-methylanuno]ethoxy]phenyl]-2-(4-methoxyphenoxy)propanoate 

10 (1 .62 g) by a mediod analogous to that described for Example 2. 
lHNMRS(CDCl3) 

3.20 (2H.d); 3.27 (3H,s); 3.71 (3H,s); 3.85 (2H,t); 4.07 (2H,t); 4.72 (lH,t); 6.70-7.30 
(12H,complex); and 9.05 (lH,br,exchanges with D2O). 

15 

Example 18 

Ethyl (E/Z)-3-[4-[2-[N-(2-benzoxa»)lyl)-N-methylainino]ethoxy]phenyl-2-(4- 
inethyIphenoxy)propenoate 

20 




The title compound, a 1:1 nuxture of double bond isomers, was prepared from 
triethyl 2-(4-tnethylphenoxy)phosphonoacetate by a method analogous to ^t 
25 described for Example 6, and was obtained as a gum. 

1h NMR 5 (CDCI3) 

1.07 and 1.19 (combined 3H,isomeric OCH2CH3 triplet signals); 2.27 and 2.29 
(combined 3H,Me singlets); 3.31 and 3.34 (combined 3H,NMe signals); 3.90 
30 (2H,compIex); 4.05-4.35 (4H,complex); 6.64 (0.5H,s,E-olefin isomer); and 6.75- 
7.70 (12.5H,complex). 



35 
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Example 19 

Ethyl (E/Z).3-[4-[2-[N.(2-benzoxaaiolyl)-N-iiiethylainino]ethoxylphenyll-2-(4- 
niethylphenoxy)propanoate 



The tide compound, a gum, was prepared from ethyl (E/Z)-3-[4-{2-[N-(2- 
benzoxazolyl)-N-methylaminolethoxy]phenyl]-2-(4-methylphenoxy)piopenoate by a 

10 procedure similar to that described for Example 8, using ethanol as solvent. 
lHNMR5(CDa3) 

1.18 (3H,s); 2.24 (3H,s); 3.15 (2H,araiplex); 3.33 (3H.s); 3.93 (2H.t); 4.17 (2H/i); 
4.23 (2H,t); 4.67 (lH,t); 6.71 (2H4): 6.81 (2H,d); and 6.95-7.40 (8H,complex). 

15 

Example 20 

3-l4.[2-[N-(2-Bai20xa20lyI)-N-iiiethylaininolethoxylphenyll.2-(4- 
niethylphenoxy)propanoic add 



The tide compound, mp 150-15rC (methanol), was obtained from ethyl 3-[4-[2-[N- 
(2-benzoxazolyl)-N-methylamino]ethoxy]phenyll-2-(4-metfiylphenoxy)propanoateby 

25 a method analogous to that described for Example 2. 
1h NMR5(CDCl3) 

2.33 (3H,s); 3.21 (2H,d); 3.26 (S^s); 3.84 (2H,t); 4.06 (2H,t); 4.77 (lH,t); 6.75 
(4H,complex); 6.95-7.30 (8H,coniplex); and 7.35 (lH,br,exchanges with D2O). 



5 




20 




30 



35 
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Example 21 

Ethyl (E/Z)-3-[4-[2-[N*(2-beiizoxazolyl)-N-inethylamino]ethoxy]phenyl>2-(2- 
inethylphenoxy)propenoate 

5 



The title compound, a gum, was obtained as a 44:56 ratio of double bond isomers (as 
measured by NMR) from triethyl 2-(2-methylphenoxy)phosphonoacetate by a 
10 method analogous to that described for Example 6. 

lHNMR8(CDCl3) 

1.06 and 1.14 (combined 3H,isomeric OCH2Qi3 triplet signals); 2.32 and 2.42 
(combined 3H,methyl singlets); 3.31 and 3.34 (combined 3H,NMe singlets); 3.95 
15 (2H,complex); 4.14 (2H,complex); 4.26 (2H,complex); 6.48 (0.44H,E-olefinic 
proton); 7.28 (0.5eH,Z-olefinic proton); and 6.70-7.65 (12H,complex). 

Example 22 

20 Ethyl 3-[4-[2-[N-(2-benzoxazolyI)-N-inethylainino]ethoxy]phenyI]-2-(2- 
iiiethylphenoxy)propanoate 



25 The title compound, a gum, was prepared from ethyl (E/Z)-3-[4-[2-[N-(2- 

bcn20xazolyl)-N-methylamino]cthoxy]phenyl]-2-(2-methylphenoxy)propenoate by a 
procedure dmilar to that desoibed for Example 8, using ethanol as solvent 



1h NMR 5 (CDCI3) 

30 1.18 (3H,t); 2.21 (3H,s); 3.18 (2H,d); 3.33 (3H,s); 3.93 (2H,t); 4. 16 (2H,q); 4.23 
(2H,t); 4.72 (lH,t); 6.57 (lH,d); and 6.70-7.40 (llH,complex). 
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Example 23 

3-[4-[2-[N-(2-Beiizoxazolyl)-N-inethylainino]etb(ncy]phenyl]-2-(2- 
roethylphenoxy)propanoic acid 




The title compound, mp 142-3°C (dichloromethane-hexane), was prepared from ethyl 
3-[4-[2-[N-(2-ben20xazolyl)-N-methylamino]ethoxylphenyl]-2-(2- 
10 methylphenoxy)propanoate by a method analogous to that described for Example 2. 

lHNMR5(CDCl3) 

2.25 (3H,s); 3.25 (2H,d); 3.27 (3H,s); 3.83 (2H.t): 4.04 (2H,t); 4.82 (lH,t); 6.65-7.40 
(12H,complex); and 7.88 (lH,br,exchanges vdth D2O). 

15 

Example 24 

Methyl (E/Z)-3-[4-I2.p»I-(2-ben20xaw>Iyl)-N-methylamino]etho^]phcnyIl-2-(4- 
chlorophenoxy)propenoate 

20 




The title compound, a gum, was obtained as a 1:1 mixture of double bond isomers 
when methyldiethyl 2-(4-chlorophenoxy)phosphonoacetate was reacted with 4-[2-[N- 
25 (2-benzoxazolyl)-N-inethylamino]ethoxy]benzaldehyde in a manner analogous to that 
described for Example 6. 

lHNMR5(CDCl3) 

3.31 and 3.35 (combined 3H,NMe singlets); 3.65 and 3.74 (combined 3H,0Me 
30 singlets); 3.93 (2H,complex); 425 (2H,complex); and 6.70-7.70 (13H,complex). 



35 



wo 94/01420 



PCr/GB93/01363 



.41- 



Example 25 

Methyl 3-[4.I2-[N.(2-ben20xa2oIyl).N-methylamlnolethoxy]ph 
€hlorophenoxy)pro|ianoate 

5 



Magnesium turnings (0.5 g) were added to a mixture of methyl (EyZ)-3-[4-[2-[^-(2- 
benzoxa2olyl)-N-methylanuno]ethoxy]phenyl]-2-(4-chlorophenoxy)propeno- : 0.98 

10 g) and a crystal of iodine dissolved in methanol (50 mL) at room temperature. The 
mixture was wanned gently with a heat gun until reaction ensued, at which point the 
heating was stopped and the mixture stirred at room temperature during the addition, 
over ca 5 minutes, of a further portion of magnesium (2.00 g). The reaction mixture 
was immersed in a cold water batii and stirring continued until all the metal had 

15 dissolved (*- 4 hrs), then the mixture was evaporated in vacuo. The residue was 
suspended in water (100 mL) and stirred vigorously during die addition of 
concentrated hydrochloric acid, to give (once ^ the suspension had dissolved; c xmal 
pH of 1.5. The mixture was extracted with ethyl acetate (2 x 100 mL) and the 
combined ethyl acetate layers then washed with water (500 n:iL), brine (300 mL), 

20 dried (MgS04) and evaporated. The resulting gum was chromatographed on silica 
gel with 3% etiiyl acetate in dichloromethane as eluent to afford the tide compound, 
mp 88-90'*C. 

lHNMR5(CDa3) 

25 3.15 (2H,d); 3.33 (3H,s); 3.69 (3H,s); 3.93 (2H,t); 4.23 (2H,t); 4.69 (lH,t); 6.73 
(2H,d); 6.81 (2H.d); and 6.95-7.40 (8H.complex). 

Example 26 

30 3-[4-[2.[N-(2-BenzoxazolyI)-N-methylaminolethoxy]phenyl]-2.(4. 
chlorophenoxy)propanoic acid 





35 



The tide compound, mp 164-5*^0 (medianol), was prepared from metiiyl 3-[4-[2-[N- 
(2-ben2oxa2olyl)-N-methylamino]ethoxy]phenyl]-2-(4-chlorophcnoxy)pTopanoateby 
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a procedure analogous to that described for Example 2. 



lHNMR5(CDCl3) 

3.22 (2H,complex); 3.26 (3H,s); 3.84 (2H,unresolved t); 4.02 (2H,unresolved t); 4.79 
5 (lH,t); 6.75 (2H,d); 6.83 (2H,d); and 6.95-7.30 (9H,complex; reduces to 8H on 
shaking with D2O). 

Example 27 

10 Methyl 3.[4-[2.[N.(2-benzoxazolyl)-N.methylaminolethoxylphenyllJ^ 
(phenylmethoxy)propanoate 



15 Sodium hydride (60% dispersion in mineral oil; 0. 14 g) was added portionwise to a 
stirred solution of methyl 3-[4-[2-[N-(2-ben20xazolyl).N- 
methylamino]ethoxy]phenyll-2-hydroxypropanoate (1.20 g) in dry N,N-dimethyl 
formamide (20 mL) under a nitrogen atmosphere. The mixmre was stirred at room 
temperature for 15 minutes prior to the addition of benzyl bromide (0.6 mL). Stirring 

20 was continued at room temperature for 3 hrs, then at 80®C for 17 hrs before the 

nuxtuxe was cooled, diluted with water (500 noL) and extracted with ethyl acetate (3 x 
200 mL). The combined ctiiyl acetate layers were washed widi water (4 x 500 niL) 
and brine (500 mL), dried (MgS04) and evaporated. The residue was 
chromatographed on silica gel with 1% metiianol in dichloromethane to afforid the 

25 tide compound, a gum, which was used in the next stage without further purification. 



lHNMR5(CDCl3) 

2.98 (2H,complex); 3.36 (3H,s); 3.70 (3H,s); 3.95 (2H,t); 4.07 (lH,dd); 4.25 (2H,t); 
4.35 (lH,d); 4.64 (lH,d); 6.80 (2H,d); and 6.95-7.45 (llH,complex). 




30 
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Example 28 



3-[4-[2-[N-(2-BenzoxazoIyl)-N-inethylaminolethoxylphenyIl-2- 
(phenylmethoxy)propanoic add 




10 



15 



20 



25 



The title compound, a foam, was prepared from methyl 3-[4-[2-[N-(2-benzoxazolyl)- 
N-methylamino]ethoxy]phenyl]-2-(phenylmethoxy)pn>panoate by a procedure 
analogous to that described for Example 2. TTiis material was used directly in the salt 
forming step without further purification. 

1h NMR 5 (CDCI3) 

3.00 (lH,dd); 3.10 (lH,dd); 3.32 (3H,s); 3.90 (2H,t); 4.16 (3H,complex); 4.45 
(lH,d); 4.67 (lH,d); 4.75 (lH,broad,exchanges with D2O); 6.78 (2H,d); and 6.95- 
7.45 (1 lH,complex). 

Example 29 

3-[4-[2-[N-(2-Benzoxazolyl)-N-methylamino]ethoxylphenyl]-2- 
(phenylmethoxy)propanoic acid, sodium salt 



Sodium methoxide (0.031 g) was added to an ice-cooled, stirred solution of 3-[4-[2- 
|N-(2-benzoxazolyl)-N-methyknuno]ethoxy]phenyl]-2-(phenylmethoxy)propanoic 
acid (0.26 g) in methanol (5 mL). The mixture was stirred at O^'C for 10 minutes then 
diluted with ether (10 mL) and evporated. The residue was stirred and re-evaporated 
several times from ether (10 mL each time) until a solid was obtained. The solid was 
filtered from ether and dried und^ vacuum at 60^C for 1 week to afford the tide 
compound, a free-flowing powder. 




lHNMR5(DMSO-d6) 

2.67 (lH,dd); 2.90 (lH,dd); 3.23 (3H,s); 3,62 (lH,dd); 3.88 (2H,t); 4.15 (lH,dd); 
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4.18 (2H.t); 4.63 (lH.d); 6.81 (2H,d); and 6,95-7.45 (llH,complex). 



Example 30 

5 Ethyl (E/ZM-I4-l2-IN-(2-ben20xazolyl)-N-methylainino]ethoxylphenyll-2. 
ethoxybut-2-enoate 

OCH,CH, 




«,CHtCH, 



10 The title compound, a gum, was prepared Ifrom 4-[2-[N-(2-benzoxazolyl)-N- 
methylamino]ethoxy]phenylethanal by a method analogous to that described for 
Example 6, and was isolated as a 1:1 nuxture of double bond isomers. 

lHNMR8(CDCl3) 
15 1.25-1.50 (6H.coniplcx); 3.34 (3IU); 3.50 (0.5 x 2H4); 3.72 (2H,t); 3.90 

(3H,convlex); 4.20-4.35 (4Hjcomplex); 5.29 (0.5H,t); 6.36 (0.5H,t); 6.78 (2H4); and 
6.90^7.40 (6H,complex). 

Example 31 

20 

Ethyl 4-[4-[2-[N-(2-beiizoxazolyi)-N-methylamiiio]ethoxy]phenyl]-2- 
ethoxybutanoate 




The title conq)Ound, a gum, was prquved from ethyl (E^-4-[4-[2-[N-(2- 
benz»xa2olyl)-N-metfiylamino]eth<Mty]phenyll-2-ethoxybut-2-cnoaie by a method 
similar to that described for Example 8, using ethanol as solvent 

30 lHNMR5(CDa3) 

1.26 (6H,complex); 1.97 (2H,q); 2.68 (2H,complex); 3.35 (3H,s); 3.37 (lH.complex); 
3.63 (lH,complex); 3.75 (IH^t); 3.94 (2H.t); 4.15-4.25 (4H,complex); 6.81 (2H,d); 
and 6.95-7.40 (6H,complex). 



35 
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Ethyl (E/Z)-3-[4-[2-IN-(2.benzoxazolyl)-N-mcthylaminolcthoxylphenyU 
napthyloxy)propenoate 

5 



The title compound* a gum, was isolated as a 1:1 mixture of double bond isomers 
when triethyl 2-napthyloxyphosphonoacetate was reacted with 4-[2-[N-(2- 
10 benzoxazolyl)-N-methylamino]eihoxy]benzaldehyde in a manner analogous to that 
described for Example 6. 

1h NMR 5 (CDCI3) 

1.02 and 1.15 (combined 3H;OCH2CH3 triplet signals); 3.27 and 3.33 (combined 3H; 
15 NMe singlets); 3,90 (2H,complex); 4.05-4.30 (4H,complex); and 6.75-7.80 
(16H,complex). 

Example 33 

20 Methyl 3-[4-[2-[N-(2.benzoxa20Iyl)-N-methylamino]ethoxy]phenyl]-2-(2- 
napthyloxy)propanoate 



25 The tide compound, a sticky form, was obtained from ethyl (E/Z)-3-[4-'[2-[N-(2- 
benzoxazolyl)-N-methylamino]ethoxy]phenyll-2-(2-napthyloxy)pn>penoate by a 
procedure analogous to that described for Example 25. 



1h NMR5(CDCl3) 

30 3.23 (2H,app d); 3.31 (3H,s); 3.70 (3H,s); 3.90 (2H,t); 4.21 (2H,t); 4,91 (lH4d); 6.81 
(2H,d); and 6.90-7.80 (13H.complex). 
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Example 34 



3.[4.[2-[N-(2-BenzoxazoIyl)*N-inethylainino]ethoxy]phenyl]-2-(2- 
napthyloxy)propanoic acid 



5 




The title compound, mp 162-4**C (methanol), was prepared from methyl 3-[4-[2-[N- 
(2-benzoxazolyl)-N-methylamino]cthoxy]phenyl]-2-(2-napthyloxy)propanoate in a 
10 manner analogous to that described for Example 2. 

1h NMR5(DMSO-d6) 

3.17 (2H,complex); 3.19 (3H,s); 3.87 (2H,t); 4.21 (2H,t); 5.03 (lH,dd); 6.85 (2H4); 
6.90-7.50 (10H.complcx); 7.72 (lH,d); 7.79 (2H,d); and 13.10 (lH,br,cxchanges with 
15 D2O). 

Example 35 

Ethyl (Z)-2-ethoxy-3-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]phenyI]- 
20 propenoate 



Triethyl 2-ethoxyphosphonoacetate (3.44 g) was dissolved in dry tetrahydiofuran (25 
25 mL) and the solution added slowly to an ice-cooled, stirred suspension of sodium 
hydride (60% dispersion in mineral oil; 0.56 g) in tetrahydrofuran under an argon 
atnx>sphere. The mixture was stirred at 0°C for 30 minutes prior to the addition of a 
solution of 4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzaldehyde (Eur. Patent 
AppL Publication Number EP 0306228) (3.29 g) in tetrahydrofuran (30 mL). The 
30 mixture was allowed to warm to room temperature, with stirring, over 22 hours, then 
concentrated in vacuo. The residue was suspended in water (300 mL), extracted with 
ethyl acetate (2 x 300 mL) and the combined ethyl acetate solutions washed with 
water (500 mL) and brine (5(X) mL), dried (MgS04) and evaporated. The residual 
gum was chromatographed on silica gel using 20% ethyl acetate in hexane as eluent 
35 to afford the tide compound as an oil. 




Continued elution of the chromatography colunui afforded a mixture comprising 
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10 



15 



20 



15 



30 



more of the (Z)-isoiner along with the isomeric (E)-alkene (see Example 36). 
IhNMRSCCDQj) 

1.35 (6H.t); 3.14 (3H,s); 3.95 (4H,complex); 4.21 (2H,t); 4.28 (2H,q); 6.50 
(2H,complex); 6.88 (2H,d); 6,95 (IH^); 7.44 (lH,complex); 7.72 (2H,d); and 8.15 
(lH,complex). 

Example 36 

Ethyl (E)-2-ethoxy-3-[4-[2>[N-niethyl-N-(2-pyridyl)amino]ethoxy]phenyI]- 
propoioate 



The mixture of double bond isomers obtained from the chromatography column in 
Exanq}Ie 35 was re-chromatographed, this time using 10% ethyl acetate in hexane as 
eluent Man of the (Z)-is(Nner eluted first, followed by the desired (E)-isomer, an 
oil. .r 

lHNMR6(CDCl3) 

1.13 (3H.t); 1.40 (3H,t); 3.14 (3H,s); 3.90 (2H,q); 3.97 (2H,t); 4.15 (4H,complex): 
6.06 (lH,s); 6.55 (2H.complex); 6.81 (2H,d); 7.10 (2H4); 7.45 (lH,complex); and 
8.15 (lH,c(»nplex). 

Example 37 

Methyl 3-[4'[2>[N-(2-benzoxazolyl)-N-methylaniino]ethoxy]phenyI]-2-(2^> 
trifluoro^oxy)propanoate 



The tide compound, a gum, was prepared from methyl 3-(4-hydroxyphenyl)-2-(2.3,2- 
tiifluoroethoxy)propanoate by a method similar to that described for Example 1. 



lHNMR8(CDCl3) 

3.00 (2H,complex); 3.34 (3H,s); 3.65 (lH,complex); 3.72 (3H,s); 3.94 (2H,t); ^ ^ 
(lH,complex); 4.15 (lH,dd); 4.24 (2H,t); 6.81 (2H,d); and 6.95-7.40 (6H,ccr.-. 





Mass spectrum (FAB.glycerol) shows MH"*" at 453. 1647. [C22H23F3N205jii'*" 
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15 



20 



25 
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requires 453.1637. 
Example 38 

Methyl 2-ethoxy-3-[4-[2-[N-methjrl-N-(2-pyri<Iyl)amino]ethoxy]phenyl]< 
propanoate 



The title compound, a gum, was prepared from ethyl (Z)-2-ethoxy-3-[4-l2-[N- 
methyl-N-(2-pyridyl)amino]ethoxy]phenyllpropanoate by a method similar to that 
described for Example 25. 

1h NMR S (CDCI3) 

1.15 (3H,t); 2.93 (2H4); 3.14 (3H,s); 3.33 (IH^mplex); 3.56 (lH,cbmplex); 3.69 
(3H.S); 3.95 (3H.complex); 4.15 (2H,t); 6.52 (2H,complex); 6.81 (2H4); 7.11 (2H,d); 
7.42 (lH4t); and 8.13 (lH.dd). 

Example 39 

Eth^3-[4-[2-[N-(2-benzoxazolyl)-N-inethyiamino]ethoxy]phenyl]'2- 
ethoxypropanoate 



The title compound, an oil, was prepared from ethyl (E/Z)-3-[4-[2-[N-(2- 
benzoxazolyl)-N-methylamino]ethoxy]phenyI]-2-ethoxypropenoate by a procedure 
similar to that described for Example 8, using ethanol as solvoit 

lHNMR5(CDCl3) 

1.15 (3H,t); 1.22 (3H,t); 2.92 (2H,d); 3.33 (lH,complex); 3.34 (3H,s); 3.55 
(lH,complex); 3.94 (3H,complex); 4.15 (2H,q); 4.24 (2H,t); 6.80 (2H,d); and 6.95- 
7.40 (6H,complex). 





40 
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Example40 

3-(4-[2-[N-(2-Benzoxazolyl)-N-meaiylaiiano]ethoxy]phenyl]-2^hoxypropanoic 




The title compound, mp 109-1 10°C (dichloromethane-hexane), was prepared from 
ethyl 3-[4-[2-[N-(2-benzoxazolyl)-N-mcthylaminolethoxy]phenyl]-2-ethoxy- 
10 propanoate by a procedure similar to that describe for Example 2. 

lHNMRS(CDCl3) 

1.18 (3H,t); 2.98 (lH.dd); 3.04 (lH,dd); 3.32 (3H.s); 3.45 (lH,complex); 3.61 
(lUcomplcx); 3.91 (2H.t); 4.04 (lH,dd); 4.18 (2H,t); 5.00 (lH,br,exchanges with 
15 D2O); 6.80 (2H4); and 6.95-7.40 (6H.complex). 

Example 41 



3*[4-[2-[N-(2-BenzoxazoiylVN-inethylainino]etiioxy]phenyl]-2- 
20 rthoxypropanamide 



0 




A solution of oxalyl chloride and 3-[4-[2-[N-(2-benzoxazolyI)-N- 
25 methylainino]ethoxy]phenyl]-2-ethoxypropanoic add in dichloromethane (5 ml) was 
refluxed fen* 1 '/^ h then concentrated. The readue was dissolved in didiloromethane 
and stirred with aqueous ammonia for 30 min. After extraction with chloroform (x4) 
the extracts were dried and concentrated. ChrotnaK>graphy (diethyl ether/ 
dichloromethane) gave a white foam which was crystallised from diethyl ether m.p. = 
30 94-95'C 

lHNMR5(CDCl3) 

1,12 (3H,tJ=7); 2.85 (lH,ddJ=14,7.5); 3.07 (1HMJ=14,3^); 3.35 (3H,s); 3.37-3.55 
(2H,m); 3.87 (lH.ddJ=7.5,3.5); 3.94 (2H.tJ=5); 4.24 aH,U=5); 5.54 (lH,br s); 6.43 
35 (IH, br s); 6.79 (2H.dJ=8.5); 7.00 (lH4tJ=8.1); 7.15 (2H,dJ=8.5); 7.1-7.2 (lH.m); 
7.24 (lH.ddJ=8,l); 7.36 (lH,dJ=8.1). 
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Example 42 

3-[4-[2-[N-(2-Benzoxazolyl)-N-niethylainino]ethoxy]phenyl]-2- 
ethoxythiopropanamide 

5 



s 




3-[4-[2-[N-(2-Ben20xazolyl)-N-methylaimno]ethoxy]phcnyl]-2-ethoxypropanam 
(428 mg, 1.1 mmol) was suspended in toluene and Lawesson's reagent (1.1 eq) added. 
10 After 3 h at refluxed the suspension was cooled and poured into water. After 

extraction with chloroform (x 3) the extracts were washed with aqueous ammonia, 
dried and concentrated. Chromatography (methanol/dichloromethane) gave the 
product as a white solid m.p. = 46-48®C. 

15 lHNMR5(CDCl3) 

1.14 (3H,tJ=7); 2.91 (lH4dJ=14J); 3.25 (lH,ddJ=14,3); 3.35 (3H,s); 3.35-3.51 
(2H,m); 3.94 (2H,t J=5); 4.24 (2aU=5); 4.30 (IH^ J=7.3.5); 6.79 (2H,dJ=8.5); 
7.01 (IH^pp U=7-5); 7.16 (2H.dJ=8.5); 7.13-7.2 (lH,obs,m); 7.25 (lH,dJ=7.5); 
7.35 (lH,dJ=7.5); 7.44 (lH,br s); 7.72 (lH,br s). 

20 

Example 43 

5-[2-[4-[2-[N-(2-BenzoxazoIyl)-N*methylaminolethoxy]plienyl]-l-ethoxy]ethyl- 
1^,4-triazole 




3-[4-[2-[N-(2-Benzoxazolyl)-N-methylamino]cihoxy]phenyl]-2-ethoxypropanamide 
(0.562 g, 1.5 nmiol) in dimethylformamide dimethyl acetal was heated to 120°C for 

30 l^/jh then cooled and concentrated. The residue was dissolved in acetic acid (4 ml) 
and hydrazine hydrate (1.1 eq) added. After IVj h at lOO^C the solution was cooled, 
diluted with ethyl acetate and washed witii wat^ (x 2) and sodium bicarbonate 
solution. After the solution was dried and concentrated the residue was 
chromatographed (methanol/dichloromethane) to give the product as a white solid 

35 m,p.=127-129X. 
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1h NMR 5 (CDCI3) 

1.13 (2H,U=7); 3.09 (2H^qJ=16,6); 3.31 (3H,s); 3.46 (2H.qJ=7); 3.89-3.95 
(2H,m); 4.20 (2H,U=5); 4.75 (lH,ddJ=6.5,5.5); 6.72 (2H.dJ=8.5); 6.96 
(2H.dJ=8.5); 7.01 (lH,dU=8,l); 7.16 (1H4U=8,1); 7.26 (lH4dJ=8.1); 7.33 
5 (lH,ddJ=8,l); 8.00 (lH,s). 

Example 44 

5-[2-(4-[2-[N-2.Benzoxazolyl)-N-methyIamino]ethoxylphenyIl-l.ethoxylethyl- 
10 1^,4-oxadiazole 




3-I4-[2-[N-(2-BenzoxazolylVN-methylanrinolethoxy]phenyl]-2-ethoxypropanainide 
15 (0.7 g, 1.8 mmol) in dimethylformamide (Umethyl acetal (0.6 ml, 4.6 mmol) was 
heated to 120*C for IV2 h. After cooling the residue was concentrated and dissolved 
in 70% aqueous acetic acid (2 cm^). To this solution was added 5 N potassium 
hydroxide (0.44 m) and hydroxylamine hydrochloride (152 mg) and it was then 
stirred for 15 minutes. After dilution with water the reaction was extracted with 
20 dichloromethane (x 2) and the extracts washed with watn, dried (MgS04) and 

concentrated. This rendue was dissolved in glacial acetic acid/dioxane (2/2 tid) and 
heated to 90°C for 1 hour. After dilution with water the product was extracted with 
chloroform (x3), the extracts washed with water (x2), dried and concentrated. 
Chromatography (diethyl etfier/hexane) gave the product as a yellow solid 
25 mp. = 89-90°C 

1h NMR 6 (CDCI3) 

1.16 (3H,tJ=7); 3.14 (lH,qJ=14); 3.18 (lH,qJ=14); 3.34 (3H^); 3.40-3.56 (2am); 
3.94 (2H,t,J=5); 4.23 (2H.tJ=5); 4.75 (1H/WJ=8.6); 6.79 (2H4J=9); 7.00 
30 (lH,dU=7.5,l): 7.07 (2H4J=9); 7.16 (lH,dtJ=7.5.1): 7.31 (lH4dJ=7.5;0.5); 7.35 
(lH.dd,J=7.5.0.5); 8.37 (lH,s). 
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Example 45 

Enantiomerically enhanced methyl 3-[4-[2-[N-(2-benzoxazolyl)-N' 
methylamino]ethoxy]phenyl]-2-methoxypropanoate. 

5 




Lipase from Rhizopus delemar (680 mg, ex Biocatalysts Ltd.) was stined in deionised 
water (380 ml) and the pH of the mixture adjusted to 7.0. To this mixture, at ambient 

10 temperature (23X), was added a solution of racemic methyl 3-[4-[2-[N-(2- 

benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-methoxypropanoate (1 g) in acetone 
(20 ml). The resulting reaction mixture was stirred and the pH maintained at 7.0 by 
autotitration with O.IM sodium hydroxide solution. After a 66% molar equivalent of 
base had been added to the reaction, hydrochloric add was added to bring the solution 

15 to pH 2.0 and the products extracted into dichloromethane. Extraction of the organic 
phase with 50% saturated sodium bicarbonate solution removed the add product and 
the water washed, dried (magnesium sulphate), organic phase, on evaporation, 
yielded 350 mg of methyl 3-[4-[2-IN-(2-benzoxazolyl)-N-methylamino]- 
ethoxy]phenyl]-2-methoxypropanoate as an oil with an enantiomer ratio of 5:95 as 

20 determined by chiral HPLC assay. The basic aqueous extract was aridified by the 
addition of hydrochloric add and rc-extracted into dichloromethane to yield, aft^ 
drying and evaporation, 3-[4-[2-[N-(2-benzoxa2olyl)-N- 

rnethylamino]ethoxy]phenyl]-2-methoxypropanoic acid as a white solid This acid 
was strirred, at ambient temperature, for 3 hours, in methanol which had been 

25 presaturated wiUi HQ. and die resulting metiiyl 3-[4-[2-[N-(2-bcnzoxazolyl)-N- 
methylamino]etiioxy]phenyl]-2-methoxypropanoate with an enantiomo* ratio of 
70:30, as determined by HPLC, was recovered by extraction. Enantiomer ratios of 
metfiyl344-[2-[N-(2-benzoxazolyl)-N-methylamino]etfioxy]phenyl]-2- 
metboxypropanoate were determined by HPLC on a chiral AGP colunm eluting with 

30 12% acetonitrile in O.OIM sodium dihydrogen phosphate solution at pH 7.0 and 

detecting pitxiucts by UV monitoring at 245nm. Enantiomer ratios are quoted in die 
order of elution. 
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Example 46 

(-<-) - 3-[4-[2-[N-(2-benzoxaz(riyl)-N-inethylainino]ethoxy]phenyl]-2- 
methoxypropancnc add. 

5 

Lipase firom Rhizopus delemar (300 mg, ex Biocatalysts Ltd.) was stirred in deionised 
water (125 ml) and the pH of the mixture adjusted to 7.0. To this mixmre, at ambient 
temperature (23°C), was added a solution of methyl 3-[4-[2-[N-(2-benzoxazolyl)-N- 

10 methylamino]ethoxy]phenyl]-2-methoxypropanoate (690 mg) (enantiomer ratio 8:92 
as prepared in example 1) in acetone (5 ml). The resulting reaction mixture was 
stirred at ambient temperature and pH 7.0 was maintained by autotitration with 0. IM 
sodium hydroxide solution until hydrolysis was complete. O.IM Sodium hydroxide 
solution was added to bring the reaction mixture to pH 9.5 after which it was washed 

15 ^h'Mh dichloromethane. The aqueous phase was acidifi with hydrochloric acid to 
pHl and the acid extracted into dichloxomethane, washed, dried (magnesium 
sulphate), and evsq)orated. The resulting solid was triturated w^th hexane to yield 490 
mg of >) 3-[4-[2-[N-(2-bOTzoxazolyl)-N-methylaminoleti^ : ihenyl]-2- 
methoxypropanoic acid as a white solid; ncLp. 121-123X; enariuomer ratio 92:8 (by 

20 HPLC assay); (alo^S +130^ MeOH. c 0.5. Enantiomer ratios of 3-[4-[2-[N-(2- 
benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-methoxypr " noic acid were 
determined by HPLC on a chiral AGP column eluting with 4.8% acetonitrile in 
O.OIM sodium dihydrogen phosphate solution at pH 7.0 and detecting products by 
UV monitoring at 245nm. Enantiomer ratios are quoted in the order of eluuon. 

25 

Example 47 

(•) - 3*[4-[2-[N-(2-benzoxazoIyl)-N-methyIamino]ethoxy]phenyl]«2« 
methoxypropanoic acid* 

30 




Lipase from Rhizopus delemar (500 mg, ex Biocatalysts Ltd.) was stirred in deionised 
water (380 ml) and the pH of the mixture adjusted to 7.0, To this mixture, at ambient 
temperature (23*'C), was added a solution of methyl 3-[4-[2-[N-(2-ben2oxa2olyl)-N- 
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methylamino]ethoxy]phenyl]-2-methoxypropanoate (950 mg) (recovered by re- 
esterification of acid as prepared in example 1) in acetone (20 ml)* The resulting 
reaction mixture was stirred at ambient temperature and pH 7.0 was maintained by 
autotitration with O.IM sodium hydroxide solution until a 32% molar eqivalent of 

5 base had been added to die reaction then hydrochloric acid was added to bring die 
solution to pH 2.0 and the products extracted into dichloromediane. Extraction of the 
organic phase with 50% saturated sodium tncarbonate solution removed the acid 
product and the water washed, dried (magnesium sulphate) organic phase, on 
evaporation, yielded 543 mg of recovered ester. The aqueous phase was acidified 
10 with hydrochloric acid to pHl and die acid extracted into dichloromethane, washed, 
dried (magnesium sulphate), and evaporated. The resulting solid was triturated witii 
hexane to yield 256 mg of (-) 3-(4-(2-[N-(2-bcnzoxazoIyl)-N-^meUiylamino]- 
ethoxylphenyl]-2-metiioxypropanoic acid as a white solid; m.p. 116-1 19**C; 
enantiomer ratio 7:93 (by HPLC assay); [aJ^^S .lo^, MeOH, c 0.55. Determination 

15 of enantiomer ratio by HPLC was as described for Example 46. 

Example 48 

Ethyl (E/Z)-3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]-2- 
20 methoxyphenyl]-2-ethoxypropenoate 

The tide compound, a gum, was obtained as a 66:34 mixture of double bond isomers 
25 when triethyl 2-ethoxyphosphonoacetate was reacted with 4-[2-[N-(2-benzoxazolyl)- 
N-mediylamino]edioxyl-2-methoxyben2aldehyde in a manner similar to that 
described for Example 6. 

lHNMR5(CDCl3) 

30 1.09 and 1.25-1.45 (combined.6H,0(3l2Cf/3 triplets); 3.35 (3H,s); 3.75 and 3.80 
(combined 3H,OMe singlets); 3.87-4.40 (8H,complex); 6.06 (0.34H,£-olefin singlet) 
and 6.40-8.18 (7.66H,complex,aromatic protons and Z-olefin). 



OCH. 




COjCHjCHj 
OCHjCH, 
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Example 49 

Ethyl 3-[442-[N>(2-bmzoxazolyl)-N-iiKthylaiiuno]etlioxy>2-iiiethoxyphaiyl]-2^ 
ethoxypropanoate 



The tide compound, a gum, was prepared from ethyl (E/Z)-3-[4-[2-[N-(2- 
benzoxazolyl)-N-methy!amino]ethoxy]-2-metfaoxyphenyl]-2-ethoxypropenoa'.' 
mamier similar to that described for Example 8. 

1h NMR 6 (CDCI3) 

1.10-1.40 (6H,complex); 2.94 (2H,complex); 3.34 (3H,s); 3.35 (lH,complex); 3.55 
(lH,complex); 3.76 (3H,s); 3.93 (2H,t); 4.10 (IH/id); 4.13 (2H,q); 4.24 (2H.t); 6.39 
(2H,complex) and 6.95-7.40 (5H,complex). 

Example SO 

Ethyl (E/Z)-3.[4.[2-[N-(2.benzoxazolyi)-N-methylamino]ethoxy]phenyl-; m- 
butoxypropenoate 



The tide con^und, a gum, was obtained as a 76:24 mixture of Z and E double bond 
isomers when triethyl 2-ferr-butoxyphosphonoacetate was reacted with 4-[2-[N-(2- 
benzoxazolyl)-N-methylamino]edK>xy]benzaldehyde in a manner similar to diat 
described for Example 6. 

lHNMR5(CDa3) 

1.18 and 1.35 (combined 3H, 0012033 triplet signals); 1.27 and 1.34 (combint. 
9H, OBut singlets); 3.34 and 3.35 (combined 3H, NMe singlets); 3.95 (2H, complex): 
4.10-4.28 (4H, complex); 6.53 (0.24H, s, E-olefin) and 6.75-7.80 (8.76H, complex, 
Z-olefin and aromatic protons). 




OCH. 
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Example SI 



Ethyl 3.l4-I2.[N-(2-beii«ixaa)lyl).N-methylaininolethoxy]phenyll-2-tert- 
butoxypropanoate 



5 




The title compound, a gum, was prepared from ethyl (E/Z)-3-[4-[2-[N-(2- 
benzoxaz©lyl)-N-methylamino]ethoxylphenyl]-2-tert-butoxypiDpenoaie by a method 
10 analogous to that described for Example 25. This material was contaminated with 
some of the corresponding methyl ester and the mixture was used direcdy in the next 
stage without further purification. 

1h NMR 6 (CDCI3) 

15 0.91 (9H,s); 1.24 (3H,t); 2.85 (2H,complex); 3.34 (3H,s); 3.93 (2H,t); 4.03 (lH,dd); 
4.16 (2H,q); 4.23 (2H,t); 6.79 (2H,d) and 6.95-7.40 (6H.complex). 

Example 52 

20 3-I4-I2.[N-(2-Benzoxaw)Iyl)-N-methyIaininolethoxylphenyl]-2-lert- 
butoxypropanoic add 



25 The title compound, a gum, was prqwred from eUiyl 3-[4-[2-[N-(2-ben2oxazolyl)-N- 
metiiylamino]ethoxy]phenyl]-2-terr-butoxypropanoate by a metiiod amilar to that 
described for Example 2. 



lHNMR5(CDCl3) 

30 1.04 (9H,s); 2.84 (lH,dd); 2.98 (lH,dd); 3.34 (3H,s); 3.93 (2H.t); 4.13 (lH,dd); 4.21 
(2H,t); 6.79 (2H4); 6.95-7.40 (6H,complex) and 7.45 (lH.broad.exchanges with 
D2O). 
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Example 53 



3-[4-[2-[N-(2-Benzoxazolyl)-N-inethylainino]ethoxy]phenyl]-2-terr- 
butoxypropanoic add, sodium salt . 




10 



15 



20 



25 



Sodium hydride (60% dispersion in mineral oil, 50 mg) was added to a stirred, ice- 
cooled, solution of 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]etiioxy]phenyl]-2- 
rerr-butoxypropanoic add (0.496 g) in methanol (10 mL). The mixture was stined at 
O'C for 10 minutes, concentrated in vacuo and rediluted with diethyl etiier (40 mL), 
The resulting solid was filtered and dried to afford the tide compound, mp > 250°C. 

1h NMR 5 (DMSO-d(j) 

0.85 (9H,s); 2.43 (lH,dd); 2.73 (lH,dd); 3.21 (3H,s): 3.55 (lH,dd); 3.86 (2H,t); 4.19 
(2H,t); 6.77 (2H,d) and 6.95-7.40 (6H,complex). 

Example 54 

Ethyl (E/Z)-3-[4-(2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2- 
phenyiethoxy)propenoate 



The tide compound, a 71:29 Z:E mixmre of double bond isomers, was obtained from 
triethyl 2-(2-phenylethoxy)phosphonoacetate by a method similar to that described 
for Example 6. 

lHNMRS(CDCl3) 

1.14 and 1.34 (combined 3H,OCH2Cff3 triplet signals); 3.05 (2H,complex); 3.33 and 
3.34 (combined 3HJ^Me signals); 3.95-4.30 (8H,complex); 6.07 (0.29H,E-olefin 
singlet) and 6.70-7.55 (13.71H,complex,Z-olefin and aromatic protons). 
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Example 55 

Methyl 3-[4<[2>{N-(2-benzoxazoiyl)-N>methykuiunoletlioxy]phenyl]'2K2- 
phaiylethoxy)propanoate 



The title compound, a gum, was obtained from eiliyl (E/Z)-3-[4-[2-[N-(2- 
ben20xazolyl)-N-Dnethylaniino1ethoxy]phenyI]-2-(2-phenyledioxy)pn>penoate by a 
method similar to that described for Example 25. 

1h NMR 8 (CDCI3) 

2.84 (2H,t); 2.93 (2H.complex); 3.34 (3H,s); 3.43 (lH,complex); 3.68 (3H,s); 3.77 
(lH,complex); 3.94 (3H,complex); 4.23 (2H,t); 6.77 (2H,d) and 6.95-7.40 
(llH,complex). 

Example 56 

3-[4-[2-[N-(2-BenzoxazolyI)-N-methylamino]ethoxy]phenyI]-2-(2- 
phenyIetlioxy)propanolc add 



The tide compound, mp 131-3°C (dichloromediane-hexane), was obtained from 
mediyl3-[4-[2-[N-(2-behzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2- 
phenylethoxy)pn>panoate by a method dmilar to that described far Example 2. 

lHNMR5(CDCl3) 

2.85 (2H,t); 2.93 (lH,dd); 3.04 (lH.dd); 3.32 (3H,s): 3.57 (lH,complex): 3.77 
(lH,complex); 3.91 (2H,t); 4.02 (lH,dd); 4.17 (2H,t); 6.10 (lH,broad,exchanges with 
D2O); 6.77 (2H,d) and 6.95-7.40 (1 lH,complex). 
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Example 57 

Ethyl (E/Z)-3-[4-(2-[N-(2-beiKOxazoIyI)-N-methylainino]ethoxy)phenyI].2.(^ 
iiiethoxyetlioxy)propenoate 



The title compound, a gum, was obtained as a 76:24 Z:E mixture of double bond 
isomers from diethyl 2-(2-methoxyethoxy)phosphonoacetate by a method similar to 
that described for Example 6. 

lHNMRS(CDCl3) 

1.12 and 1.35 (combined 3H,OCH2C//3 triplets); 3.35-3.45 (combined,6H,complex 
NMe and OMe singlets); 3.67 and 3.72 (combined 2H,complex,OCH2C//20Me 
signals); 3.90-4.35 (8H,complex); 6.15 (0.24HJE-olefin singlet) and 6.80-7.80 
(8.76H,complex). 

Example 58 

Methyl 3-[4-[2-[N-(2-benzoxazoIyl)-N-methylamino]ethoxy]phenyl]-2-(2> 
methoxyethoxy)propanoate 



The title compound, a gum, was prepared from ethyl (E/Z)-3-t4-[2-[N-(2- 
benzoxazolyl)-N-mediylamino]edtoxy]phenyl]-2-(2-mettioxyethoxy)propenoate by a 
method similar to that described for Example 25. 

1h NMR 5 (CDCI3) 

2.95 (2H,complex); 3.29 (3H,s); 3.34 (3H,s); 3.47 (3H,complex); 3.68 (lH,complex); 
3.69 (3H,s); 3.93 (2H,t); 4.06 (lH,dd); 4.23 (2H.t); 6.79 (2H4) and 6.95-7.40 
(6H,complex). 
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Methyl (Z)-3-[4-[2-[N-(2-benzoxazolyl)-N-inethylamino]ethoxy]phenyl]-2^ 
(carboxyinethoxy)propenoate 

5 



A mixture of sodium hydride (60% dispersion in mineral oil, 0.30 g), dimethyl 
diglycolate (0.81 g) and4-[2-[N-(2-benzoxazolyl>-N-methylamino]ethoxy]- 

10 benzaldehyde (2.22 g) in dry benzene (50 mL) was stured at room temperature 
overnight. Acetic acid (1 mL) was added, the mixture was poured onto iced water 
and extracted widi ethyl acetate. The combined ethyl acetate layers were washed with 
water, dried (MgS04) and evaporated. The resulting oil was chromatographed on 
silica gel using 2% methanol in dichloromethane, and the product crystallised from 

15 ethyl acetate, mp 111-112*C 

lHNMR5(CDCl3) 

3.34 (3H,s); 3.83 (3H,s); 3.95 (2H,t); 4.25 (2H,t); 4.51 (2H,s); 6.85-7-50 
(9H,complex) and 9.40 (lH,broad,exchanges with D2O). 

20 

Example 60 

Methyl 3-[4-[2.[N-(2-benzoxazolyl)-N-methylamino]ethoxylphenyIl-2. 
(carboxyin^hoxy)propanoate 



The tide compound, mp 154-155*'C was prepared from methyl (Z)-3-[4-[2-[N-(2- 
benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(carboxymethoxy)propenoate by a 
30 method similar to that described for Example 8. 

lHNMR5(CDa3) 

2.95 (lH,dd); 3.09 (lH,dd); 3.31 (3H,s); 3.75 (3H,s); 3.93 (2H,complex); 4.07 
(2H,s); 4.20 (3H,complex); 6.79 (2H,d) and 6.95-7.40 (7H.complex4educes to 6H on 
35 shaking with D2O). 




25 
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IS 



20 



5.[24442-[N-(2-Benzoxazolyl)-N-methylanunoHhoxy]phenyl]-l-etboxyethyl]-^ 
methyM,2,4H>xadiazole 



30 




OCH,CH, 



The title compound, mp 61-62°C was prepared in a manner analogous to that 
described for Example 44 using N,N-dimcthylacetamide dimethyl acetal in place of 
10 N,N-dimethylfonnanaide dimethyl acetal. 

1h NMR 5 (CDCI3) 

1.15 (3H.t); 2.39 (3H,s); 3.12 (lH,q); 3.14 (lH,q); 3.35 (3H,s); 3.35-3.60 (2H.m); 
3.94 (2H.t); 4.23 (2H.t); 4.65 (lH,dd); 6.79 (2H,d) and 7.00-7.36 (6H.complex). 



Example 62 

5-[2-[4-[N-(2-Ben20xa20lyl)-N-methytamino]ethoxylphenyl]-l-ethoxyethyl]- 
1^3,4-(lH)-tetrazole 




Sodium azide (0.76 g) and trimethylsilyl chloride (1 mL) were added to a solution of 
3-[4-[2-(N-(2-ben20xazolyl)-N-methylamino]ethoxy]phenyl]-2-ethoxypropanonitrile 
25 (0.85 g) in N,N-dimethyl formamide (30 mL). The mixture was refluxed for 4 days, 
cooled, poured into water and extracted with ethyl acetate. The combined ethyl 
acetate layers were washed with water, dried and evaporated. The residue was 
purified by chromatography on silica gel using 1% methanol in ether as solvent to 
afford the title compound, a white foam. 



lHNMR8(CDa3) 

1.13 (3H.t); 3.13 (2H,dd); 3.22 (3H.s); 3.51 (2H,dq); 3.88 (2H.t); 4.15-4.20 (2H,m); 
4.99 (lH,t): 6.22 (2H,d); 6.80 (2H/i); 7.04 (lH4t); 7.16 (IH/lt) and 7,25-7.31 
(2H.m). 



35 



wo 94/01420 

Procedure 1 



-62- 



PCr/GB93/01363 



Ethyl 3-(4-hydroxyphenyl)-2-inethoxypropanoate 



5 



HI 




tCHjCHj 



A solution of ethyl 2-diazo-3-(4-hydroxyphenyl)propanoate (c.f. N. Takamura and T. 
Mizoguchi, Tetrahedron Lett.> 1971, 4495) (8.8g) in benzene (40mL) was added over 
30 minutes to a stinred, refluxing mixture of riiodium (LI) acetate dimer (lOmg), 

10 methanol (7.9mL) and benzene (SOmL). The mixture was heated at reflux for a 
further 30 minutes, then allowed to cool to room temperature overnight and washed 
with water (2x200mL). The benzene solution was dried (MgS04) and evaporated 
and the residual oil chromatographed twice on silica gel, firstly with 20% ethyl 
acetate in hexane as eluent and subsequently with 4% ethyl acetate in 

15 dichloromethane as eluent to afford the title compound as an oiL 



1h NMR6(CDCl3) 

1^2 (3H, t); 194 (2H, d); 3.35 (3H, s); 3.94 (IH, t); 4.20 (2H, q); 5.73 (IH, 
exchanges with D2O); 6.75 (2H, d); and 7.15 (2H, d). 

20 

Procedure 2 

Methyl 3-(4« hydroxy phenyl)-2-methoxypropanoate 



A solution of methyl 2-diazo-3-(4-hydn)xyphenyl)pn>panoate {cf Tetrahedron Lett., 
1971, 4495) (8.58 g) in methanol (120 mL) was added over 10 minutes to a mixture 
of rhodium (II) acetate dimer (0.18 g) in methanol (50 mL) at room temperature 

30 under a nitrogen atmosphere. The resulting mixture was heated at reflux for 5 hrs, 
allowed to stand at room temperature for 15 hrs, then concentrated in vacuo. The 
residue was dissolved in ethyl acetate (500 mL), washed with water (3 x 300 mL) and 
brine (5(X) mL), dried (MgS04) and evaporated. The resulting gum was 
chromatographed on silica gel with a gradient of 4% ethyl acetate to 6% ethyl acetate 

35 in dichlorometiiane as eluent to afford die tide compound* mp 61-3°C 



25 
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lHNMR5(CDCl3) 

2.95 (2H,d); 3.40 (3H,s); 3.75 (3H,s); 4.00 (laO; 6.30 (IH.broad, exchanges with 
D2O); 6.80 (2H,d); and 7.15 (2H,d). 

5 Procedure 3 

(E/Z).l-MetllOxy-2.l4.[^[N-lnethy^N-(^pyridyl)aIlunolethoxy^phenyl]ethene 



Methoxymethyltriphenylphosphonium chloride (12.34 g) was suspended in dry 
tetrahydrofuran (200 mL), cooled to -10**C and stirred under a nitrogen atmosphere 
during the addition of a solution of lithium diisopropylamide (2.0 M in 
heptaneAetrahydrofuran/ediyl benzoie; 13.5 noL) over ca 5 minutes. The resulting 

15 mixture was allowed to warm to lO'C, and stirred at this temperature for 1 hr. A 
solution of 4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzaldehyde {Eur. Patent 
Appl. Publication No. 0306228) (4.60 g) in dry tetrahydrofuran (75 raL) was added at 
lO'C and the mixture then stirred at room temperature for 4.5 hrs. The solvent was 
evaporated, the residue suspended in water (600 mL) and extracted with 

20 dichloiomethane (3 x 250 mL). The combined dichloromethane solutions were 
washed with water (3 x IL) and brine (1 L), dried (MgS04) and evaporated. The 
residue was chromatognqphed on silica gel with 1.5% methanol in dichloromethane as 
eluent to aff<»d the tide compound, a gum, as a 1:1 mixture of double bond iscnners. 

25 1h NMR 6 (CDCI3) 

(Z).alkene: 3.12 (3H.s); 3.72 (3H,s); 3.94 (2H,t); 4.14 (2H,t); 5.14 (lH,dJ=7.0 
Hz); 6.01 (lH,dJ=7.0 Hz); 6.48 (2H,complex); 6.80 (2H,d); 7.11 (2H,d); 7.45 
(lH,complex); and 8.15 (IH^d). 

30 (E).alkene: 3.12 (3H,s); 3.63 (3H,s); 3.94 (2H.t); 4.15 (2H,t); 5.74 (lH,d,J=12.9 
Hz); 6.49 (2H,complex); 6.80 (2H4); 6.88 (1HAJ=12.9 Hz); 7.45 (3H,oomplex); and 
8.15 (lH,dd). 




10 



35 
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Procedure 4 

14-Diineth«xy-2-[4.(2.IN-methyl-N-(2-pyridyl)aininolcthoxyl-phenyl]etliane 



A mixture of (E/Z)-l-methoxy-2-[4-[2-[N-methyl-N-(2-pyridyl)ainino]- 
ethoxylphenyljethene (2.80 g), p-toluenesulphonic acid monohydratc (1.90 g) and 
methanol (150 mL) was heated at reflux for 20.75 hrs, cooled and evaporated. The 
10 residue was dissolved in ethyl acetate (200 roL), washed with saturated sodium 

bicarbonate solution (200 mL) and brine (200 mL), dried (MgS04) and evaporated. 
The title compound, a gum, was used in the next stage without purification. 

lHNMR5(CDCl3) 

15 2.85 (2H.d); 3. 15 (3H,s); 3.33 (6H,s); 3.98 (2H,t); 4.20 (2H,t); 4.49 (lH.t); 6 JO-7.50 
(7H,complex); and 8.20 (lH,dd). 

Procedure 5 

20 2-Methoxy.3-t4-lMN-^lethyl-N-(^pyridyl)aminolethoxy^pllenyllpropanonitrile 



Trimethylsilyl cyanide (3.4 mL) was added drc^wise to a solution of l.l-dimethoxy- 
25 2-[4-[2-[N-methyl-N-(2-pyridyl)aminolethoxy]phenyllethane (2.64 g) in 

dichloiomethane (70 mL) at room temperature. The mixture was stirred during ihe 
addition of boron trifluimde etherate (0.3 mL), and sdrring continued at room 
tempwature for 1.5 hrs prior to the addition of a further portion of boron trifluoride 
etherate (1 mL). After a further 2 hours the mixture was diluted with 
30 dichlOTomethane (100 mL) and washed with saturated sodium bicarbonate solution (2 
X 300 mL), water (2 x 300 mL) and brine (300 mL), dried (MgS04) and evaporated. 
The residue was chromatographed on silica gel with 1% methanol in dichloromethane 
as eluent to afford the tide compound, a gum, which was used witiiout furthw 
purification. 



5 





35 



lHNMR5(CDa3) 

3.04 (2H,d); 3.14 (3H.s); 3.46 (3H,s); 3.96 (2H,t); 4.16 (3H,complex); 6.55 
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(2acoinplcx); 6.84 (2H.d); 7.15 (2H4); 7.45 (IRtd); and 8.15 (lH.dd). 



Procedure 6 



5 



Methyl 2.amino.3.[4.{2-lN.(^ben20xa2olyI).N.methylainino]- 
ethoxylpiienyUpropanoate 




15 



10 Sodiumhydride (60% dispersion in oil; 1.00 g) was added portionwise to smred 
solution of tyrosine methyl ester (3.90 g) in dry N.N-ditnethylfonnamide (70 nOO 
under a nitrogen atmosphere. The mixture was stirred at loom temperature for 30 
minutespriortotheadditionofasolutionof2-[N-(2-benzoxa2»lyl)-N. 

mediylaminolethanol methanesulphonyl ester (Eur. Patem AppL. Publicauon No. 
0306228) (5.90 g) in dry RN-dimethylformamide (30 inL). The mixture was heated 
at lOO'C for 6 hrs, cooled, diluted with iced water (500 mL) and extracted with ethyl 
acetate (3x250 mL). The comtened ethyl acetate layers were washed with brme 
(2xlL). dried (MgS04) and evaporated. The residue was chromatographed on siUca 
gel witii 5% methanol in dichloromediane as eluent to afford an oil. This was 
20 crystallised fiom ethyl acetate to afford the tide compound, mp 95.6»C 

!"5^»!.SSis with D2O); 2.81 (llWd); 3.01 (llWd); 3.33 (3H.s); 3.67 
(ladd); 3.70 (3H.S); 3.95 (2H.t); 4.25 (2H.t); 6.83 (2IW); and 6.95-7.40 
25 (6H.complex). 

Procedure 7 

Methyl 3-t4.[2-[N.(2.benzoxazolyl)-N-methylaminolethoxylphenyll-2. 
30 diazopropanoate 

.CPjCHs 




A mixture of mediyl 2-amino-3-[4-[2-[N-(2-benzoxarolyl)-N- 
35 methylaminoledioxylphenyllpropanoate (5.00 g). acetic acid (4.4 mL) and 
chloroform (1 60 mL) was treated dropwise with isoamyl nitrite (3.2 mL). The 
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mixture was heated at reflux for 1.5 hrs, cooled, diluted with chloroform (200 mL) 
and washed successively with dilute hydrochloric acid (200 mL), water (2x200 mL) 
and brine (200 mL). The chlorofonn solution was dried over MgS04, evaporated 
and the residue chromatographed on silica gd using 3% ethyl acetate in 
5 didiloromethane as eluent to afford the title compound, a gum. 

lHNMR5(CDCl3) 

3.34 (3H,s); 3.56 (2H,s); 3.77 (3H,s); 3.94 (2H,t); 4.25 (2H.t); and 6.80-7.40 
(8H,complex). 

10 

Procedure 8 

Methyl 3-(4-hydroxyphaiyl)-2«isopropoxypropanoate 



The title compound, a gum, was prepared from methyl 2-diazo-3-(4- 
hydroxyphenyl)propanoate (3.00 g) by a mediod similar to tiiat described in 
Procedure 2. 

20 

iHNMRSCCDQa) 

0.97 (3H,d); 1.14 (3H,d); 2.91 (2H,compIex); 3.51 (lH,complex). 3.71 (3H,s); 4.05 
(llWd); 6.02 (lH4jr,exchangcs wiA D2O); 6.75 (2H.d); and 7.08 (2H,d). 

25 Procedure 9 

Methyl 3-(4-hydraxypbenyl)-2>propoxypropanoate 




15 



CH, 




30 



The tide compoimd, an (h1, was prq)ared from methyl 2-diazo-3-(4- 
hydroxyphenyl)pnq)anoate (2 J6 g) by a method similar to diat described in 
Procedure 2. 



35 



lHNMR5(CDCl3) 

0.83 (3H,t); 1.54 (2H,complex); 2.93 (2H.app. d); 3.22 (lH,complex); 3.51 
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(IRcomplex); 3.71 (3H,s); 3.99 (lH,t); 5.54 (lH,br,exchanges with D2O); 
(2H,d); and 7.08 (2H,d). 

Procedure 10 

5 

Methyl 2-hydroxy-3-(4.hydroxyphenyl)propanoate 



10 A solution of methyl 3-(4-benzyloxyphenyl)-2-hydroxypropanoate (c.f. Ink ^^lifillM 
Paim/^rr' P"Mi«.rinnNo. WO9101337) (5.72g) in methanol (120mL) was added 
to an ice coo^».d suspension of 10% Palladium charcoal (1.90g) in methanol (30mL) 
under a nit m atmosphere. Solid ammonium formate (6.4g) was added and the 
mixnire he.tv=d at reflux for 15 minutes, then allowed to cool to room temperature. 

15 The catal^ was removed by fUtering the reaction mixture tfuough diatomaceous 
earth and . solvent evaporated. Hie residue was suspended in dilute hydrochloric 
acid (2M, lOOmL) and extracted with etiiyl acetate (2x400iriL). The combined etfiyl 
acetate solutions were washed with water (400mL), brine (400mL), dried (MgS04) 
and evaporated. The resulting gum was chromatographed on silica gel with 1.5% 

20 methanol in dicMoiomethane as elucnt to afford the tide compound, mp 42-43°C 

lHNMRd(CDCl3) 

2.85 (IH. broad, exchanges witii D2O); 2.90 (IH. dd); 3.05 (IH, dd); 3.77 (3H. s); 
4.42 (IH, m, collapses to dd on washing witii D2O); 5.36 (IH. broad, exchanges witfi 
25 D2O); 6.70 (2H,d); and 7.05 (2H,d). 

Procedure 11 

Methyl 3-[4-[2-[N-(2-beiizoxa2oIyl)-N-methylamino]ethoxylpheny!l-2- 
30 hydroxypropanoate 



The tide compound, mp 10- i 12°C was prepared from methyl 2-hydroxy-3-(4- 
35 hydroxyphenyl)propanoate by a procedure similar to tiiat described in Example 1 . 





1h NMR d (CDOa) 

2.68 (IH, d, exchanges witii D2O); 2.90 (IH, dd); 3.05 (IH, dd); 3.35 (3H, s); 3.76 
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(3H, s); 3.95 (2H, t); 4.25 (2H. t); 4.41 (IH, m, collapses to dd on washing with 
D2O); 6.81 (2H, d); and 6.95-7.40 (6H, complex). 

Procedure 12 

5 

Methyl 2-[4.{2-[N-(2-benzoxazolyl)-N-iiieUiylaininolethoxy]phenyI]ethanoate 

10 Sodium hydride (60% dispersion in mineral oU, 2.20 g) was added portionwise to a 
stirred solution of methyl 4-hydroxyphenylethanoate (8.30 g) in dry NJ^-dimethyl 
formamide (100 mL) at nwm temperature under a nitrogen atmosphere. The mixture 
was stirred at this temperature for 30 minutes prior to the addition of a solution of 2- 
[N-(2-benzoxazolyl)-N-methylamino]etiianol metiianesulphonyl ester (13.50 g) in 

15 N.N-dimetiiyl formamide (150 mL). The mixture was heated at SO^^C for 18 hours, 
cooled and concentrated in vacuo. The residue was diluted with water (IL), extracted 
with etfiyl acetate (3 x 400 mL) and the combined cdiyl acetate solutions washed with 
water (4 x IL). brine (IL), dried (MgS04) and evaporated. The residue was 
chromatographed on silica gel using 1.5 % methanol in dichloromethane as solvent to 

20 afford the tide compound as a gum which was used without further purification. 

lHNMR5(CDCl3) 

3.35 (3H,s); 3.57 (2H,s); 3.70 (3H,s); 3.93 (2H,t); 4.28 (2H,t); and 6.85-7.45 
(8H,compIex). 

25 

Procedure 13 

2*[4-[2«[N-(2-Benzoxazolyl)-N*methylamino]ethoxy]phenyI]ethanol 

A solution of methyl 2-[4-[2-[N-(2-benzoxa2olyl)-N-methylamino]ethoxy]- 
phenyljethanoate (1 1.60 g) in dry diethyl ether (200 mL) was added slowly to an ice- 
cooled* stirred suspennon of lithium aluminium hydride (1.36 g) in ether (50 ndL) 
35 under a nitrogen atmosphere. The mixture was stirred at 0°C f<w 20 minutes, then 
watCT (10 mL) and hydrochloric acid (2 M; 10 mL) were added dropwise with 
caution. The mixture was diluted widi water (200 noL) and the solution adjusted to 
pH 4 prior to extraction with ethyl acetate (3 x 200 mL). The combined ethyl acetate 
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solutions were washed with water (2 x 500 mL), brine (500 mL). dried (MgS04) and 
evaporated to afford the tide compound, mp 95-97''C 

lHNMR5(CDCl3) 

5 2.15 (lH.bioad,exchanges with D2O); 2.75 (2H.t); 3.30 (3H,s); 3.80 (2H.t); 3.97 
(2H,t); 4.22 (2H.t); and 6.80-7.45 (8H,complex). 

Procedure 14 

10 4.t^[N-(2-BenzoMZDIyl)-N-methylaImno]ethoxy]phenylethanal 



A solution of pyridine-sulphur trioxide complex (1.53 g) in dimethylsulphoxide (5 
15 mL) was added to a stirred, ice cooled mixture of 2-[4-[2-[N-(2-benzoxazolyl)-N- 
methylaminoledioxylphenyQethanol (1.00 g). triethylamine (2.25 niL) and 
dichloromethane (30 mL) under a nitrogen atmosphens. The mixture was stirred at 
O'C for 10 minutes, then at room temperature for 5 hours before being ^uted with 
dichloromethane (100 mL) and washed with water (2 x 100 mL), hydrochloric acid 
20 (0.5M; 100 mL), water (2 x 100 mL) and brine (100 mL), dried (MgS04) and 

evaporated. The residue was chromatographed on sUica gel with 5% ediyl acetate in 
dichlorometiiane as solvent to afford the title compound, a gum. 

iRNMRSCCDQa) 

25 3.29 (3H,s); 3.53 (2H,d); 3.86 (2H,t): 4.19 (2H.t); 6.80-7.50 (8H,complex): and 9.68 
(lH.t). 

Procedure 15 

30 Methyl 3-(4-hydroxyphenyl).2.(2A2-trinuoroethoxy)propanoate 

.0O,CH, 



A solution of methyl 2-diazo-3-(4-hydroxyphenyl)propanoate (3.00 g) in 2^,2- 
35 trifluoioethanol (10 mL) was slowly added, over 15 minutes, to a stirred mixture of 
rhodium (II) acetate dinner (0.064 g) and 2,2,2-trifluoroethanol (5 mL) at room 
tempCTatuie under a nitrogen atmosphere. The mixture was stirred at temperature for 
15 minutes, then heated at reflux for 4 hours, cooled and evaporated. The residue 
was chromatographed on sUica gel with 4% etiiyl acetate in dichloromethane to afford 
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the title compound, a gum, which was used without further purification. 



lHNMR8(CDCl3) 

3.00 (2H,complex); 3.65 (lH,complex); 3.74 (3H.s); 4.00 (lH,complex); 4.17 
5 (llWd); 5.20 (lH,broad,exchanges with D2O); 6.75 (2H4); and 7.08 (2H,d). 

Mass spectrum (EI) shows M+ at 278.0763 amu; C12H13F3O4 requires 278.0766. 
Procedure 16 

10 

3-l4-[2.[N-(2-Ben20xazoIyl>N-methylainino]ethoxylphenyl].2- 
ethoxypropanonitrile 




A mixture of 4-[2-[N-(2-benzoxazolyl)-N-methylaminolethoxy]phenylethanal (1.5 g), 
p-toluenesulphonic acid monohydrate (100 mg), 3A molecular sieves (2 g) and 
ethanol (30 ml) was heated at reflux for 18 hours, cooled and stirred with potassium 
carbonate (5 g) for 30 minutes. The mixture was filtered through celite and 
20 evaporated to afford 3-[4-[2-(N-(2-benzoxa2olyl)-N-methylamino]ethoxy]phenyl]- 
ethanal diethyl acetal. which was used without further purification (below). 

Boron trifluoride etherate (0.05 ml) was added to a cold (4*Q solution of the above 
• acetal (1.5 g) and triawthylsilyl cyanide (0.5 mL) in dichloromethane (20 mL). The 
25 mixture was warmed to room temperature and stirred for 24 hrs before being poured 
into aqueous sodium bicarbonate solution. The organic phase was separated, dried 
(MgS04) and evaporated. The residual oil was chromatographed on silica gel using 
20% ether in dichloromethane as eluent to afford the title compound as an oil. 

30 lHNMR8(CDa3) 

1.20 (3H,t); 3.05 (2H,d); 3.30 (3H,s); 3.3-4.8 (2H,complex); 3.87 (2H.t); 4.10-4.30 
(3H,complex); 6.82 (2H,d) and 6.90-7.40 (6H,complex). 
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DEMONSTRATION OF EFFICACY OF COMPOUNDS 
Obese Mice, Oral Glucose Tolerance Test 

5 

C57bl 1/6 obese (olVob) mice were fed on powdered oxoid diet Afta at least one 
wedc, tfie mice continued on a powdered oxoid diet or w«c fed powered oxoid diet 
containing the test compound. After 8 days on the supplemented diet all of the mice 
were fasted for 5 hours prior to receiving an oral load of glucose (3g/kg). Blood 
10 samples for glucose analysis were taken 0,45,90 and 135 minutes after glucose 

administration and the results appear below as the percentage reduction in area under 
the blood glucose curve where test compound treated groups arc compared with the 
control group. 8 mice were used for each treatment 
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Table 

% Reduction in 
Level in diet area under blood 

Example (pmoLlcgflofdiet) glucose curve 



1 


3000 


54 




30 


49 


2 


3000 


51 




30 


58 


3 


100 


53 


4 


300 


55 




30 


49 


5 


100 


51 


6 


1000 


50 




30 


26 


9 


100 


49 


10 


100 


53 




10 


56 


11 


100 


51 




30 


49 


14 


30 


54 


17 


100 


52 


20 


100 


58 


23 


100 


58 


26 


100 


51 


29 


100 


60 




30 


55 


31 


30 


41 


34 


100 


36 


35 


1000 


59 


37 


30 


61 


38 


10 


56 


40 


10 


62 



5 
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Table (continued) 

% Reduction in 
Level in diet area under blood 

Example (\uno\. kg-1 of diet) glucose curve 



41 


30 


61 


42 


30 


69 


43 


100 


56 


44 


300 


37 


46 


30 


57 


47 


30 


61 


49 


30 


53 


61 


10 


37 
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CLAIMS 

1 . A compound of formula (I): 
5 A— X— (CH2)„— O— A-a'-Y.R 

a) 

or a tautomeric form thexwf and/or a pharmaceutically acceptable salt thereof, and/or 
a pharmaceutically acceptable solvate thereof, wherein: 

10 A^ represents a substituted or unsubstituted aromatic hetCTOcyclyl group; 
A^ represents a benzene ring having three optional substituents; 
a3 represents a moiety of formuhi -(CH2)m-CH(0Rl)- wherein r1 represents 
substituted or unsubstituted alkyl, aiyl, aralkyl or allcylcaibonyl and m represents an 
integer in the range of from 1 to 5, or A^ represents a moiety of formula -(CH2)in.l- 

15 CH=C(0R1)- wherein and m are as defined above; 

r2 represents 0R3 wherein r3 represents hydrogen, alkyl, aryl or aralkyl or R^ 
represents an aromatic heterocyclyl group or -NR%5 wherein R^ and r5 each 
independendy represent hydrogen, alkyl or alkylcarbonyl or R^ and R^ togetiier with 
the nitrogen atom to which they are attached form a heterocyclic ring, providing that 

20 r2 represents an aromatic heterocyclyl group only when Y as defined below 
represents a bond ; 

X represents NR wherein R represents a hydrogen atom, an alkyl group, an acyl 
group, an aralkyl group wherein die aryl moiety may be substituted or unsubstituted, 
or a substituted or unsubstituted aryl group; 
25 Y represents CO or CS or a bond providing that Y represents a bond only when R^ 
represents the above mentioned aromatic heterocyclyl group; and 
n represents an integer in the range of from 2 to 6. 

2. A compound according to claim 1, wherein A^ represents a moiety of formula 
30 (a),(b)or(c): 
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wherein: 

r6 and each independentiy represents a hydrogen or halogen atom, an alkyl or 
alkoxy group or a substituted or unsubstituted aryl group or when r6 and R^ ai . each 
attached to adjacent carbon atonis. then R^ and r7 together with the carbon atoms to 
5 which they are attached form a benzene ring wherein each caibon atom represented 
by r6 and R^ together is substituted or unsubstituted; and in the moieQr of formula 
(a) represents oxygen or sulphur. 

3. A compound accoiding to claim 1 or claim 2, wherein A3 represents a moiety 
10 of formula -(CH2)ni-CH(0Rl)-. 

4. A compound acconiing to claim 1 or claim 2, wherein A^ represents a moiety 
of formula 

15 5. A compound according to any one of clainas 1 to 3, wherein r1 represents 
substituted or unsubstituted alkyl or substituted or unsubstituted aralkyl. 

6. A compound according to any one of claims 1 to 5, wherein Rl IS 
unsubstituted alkyl or unsubstituted aralkyl. 

20 

7. A compound according to any one of claims 1 to 6, wherein r1 is ethyl or 
benzyl 

8. A compound according to any one of claims 1 to 7, wherein represents 
25 0R3- 

9. A compound accoiding to claim 8, wherein R^ represents hydrogen or alkyl. 

10. A compound according to any one of claims 1 to 9, wherein m is 1 and n is 2. 

30 

11. A compound acconiing to any one of the examples 1 to 62 described herein, 
or a tautomeric form thereof, and/or a pharmaceutically acceptable salt thereof, and/or 
a pharaiaceutically acceptable hydrate thereof. 



35 



12. A process for the preparation of a compound of formula (I), or a tautomeric 
form tfiereof, and/or a pharmaceutically acceptable salt tiiereof, and/or a 
pharmaceutically acceptable hydrate tiiereof, which process comprises: 



wo 94/01420 



PCr/GB93/01363 



-76- 

a) reacting a compound of fonnula (Q): 



8 2 3' 2' 

R— A— A— Y.R 



IS 



(II) 



wherein and Y are as defined in relation to foimula 0); 
a3' represents a moiety of formula -(CH2)in-CH(ORl')- wherein rI* represents Rl 
as defined in relation to formula (I) or a protected form thereof, and m is as defined in 
relation to formula (I), or represents a moiety of formula -(CH2)in-l- 
10 CH=C(0R1V wherein r1' is as defined above; 

r2* represents R^ as defined in relation to fonnula (1) or a protected form tiiereof and 
R^ is a moiety convertible to a moiety of formula (f): 



Al-X-(CH2)n-0- (f) 

wherein A^, X and n are as defined in relation to fonnula (I); 

with an appropriate reagent capable of converting R^ to the said moiety (f): 

b) for the preparation of a compound of formula (I), wherein A^ represents a 
20 moiety of fonnula -(CH2)in-CH(0Rl)-, by reacting an activated form of a compound 
of formula (Vn): 

A— X— (CH2)„ O— A^CH2)Hr-CH— Y-r' 

OH 

25 (VII) 

wherein A^, A^, X, Y, m and n are as defined in relation to formula (II) and R^ is as 
defined in relation to formula (IV) with a compound of formula (Vm); 

30 r1-L1 (Vffl) 

wherein rUs as defined in relation to formula (I) and represents a leaving group 
or atom: 

35 c) for the preparation of a compound of formula (I), wherein A^ represents a 
moiety of formula -(CH2)ni'CH(0Rl)-, by reacting a source of a carbene of formula 
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(X): 



a1- X- (CH^„— O— A— (Cht) — C— Y-R 

(X) 

5 

wherdn A*. A^, X, Y, m and n are as defined in relation to formula (I) and r9 is as 
defined in relation to formula (IV), with a compound of the above defined formula 
(V): 

10 d) for die preparation of a compound of formula (J) wherein represents a 
moiety of formula -(CH2)m-l-CH=C(0Rl)- or -(CH2)m-CH(ORl)- by reacting a 
compound of formula (XII): 



- , A— X— (CH2)„ O— A— (CHj)™.,— CHO 

(xn) 

wherein A^, A^, X, m and n are as defined in relation to formula (I), with a reagent 
capable of converting Uie CHO carbon atom into a group of die above defined 
20 formula CH=C(0R1)-Y.r2; and diereafter, if required, reducing die group - 

CH=C(0R1)- to provide a compound wherdn A^ rq>resents a moiety of formula - 
(CH2)m-CH0Rl-: 

e) for the preparation of a compound of formula (I) whaeinA^ represents a 
25 moiety of formula -CH2 - CH(0R1)- wherein r1 represents alkyl, by hydrolysing a 
compound of formula (XV): 

Al -X - (CH2)n - O- a2. CH2- CH(ORl)- CN 



wherein A^, A^ r1 , X and n are as defined in relation to formula (I) to provide a 
compound of formula (I) wherein r2 represents OH; and thereafter, if required, 
convming R^ as OH into another R^: 

f) for the preparation of a compound of formula (I) wherein A^ is (CH2)m- 
CH(ORb- and r2 is a C-Unked aromatic heterocyclyl group by reacting a compound 
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of the above defined formula (XII) with an activated fonn of a compound of formula 
(XX) 

(XX) 

wherein het-GH is an aromatic heterocyclic group represented by which contains 
at least 1 carbon atom and thereafter converting the compound whernn is 
hydrogen into anotho- R^: 

g) for the preparation of a ccmipound of formula (I) wherein 

A3is(CH2)tn- 

CH(C)R^)- and R^ is a C-linked tetrazolyl group, by reacting a compound of formula 
(XXI). 



15 

1 

OR 

A X— (CHj)„— O— A*— (CHj)„— CHC^ 

CN 

(XXI) 

wherein A^, A^, r1, X, m and n are as defined in relation to formula (I), with a 
20 source of azide ions such as an azide salt, suitably in alkali metal azide, for example 
sodium azide: 

and thereafter, if required, carrying out one or more of the following optional steps: 

(i) converting a compound of fomiula (I) into a further compound of fomiula (I); 

(ii) removing any protecting group; and 

25 (ii) preparing a pharmaceutically acceptable salt of a compound of formula (I) 
and/or a pharmaceutically acceptable solvate thereof. 

13. A process according to claim 12, wherein the conversion of a compound of 
fonnula (I) into a further compound of formula (I) includes: 
30 a) converting one group R into another group R ; 

b) converting one group OR^ into another group OR^ ; 

c) converting one group Y.r2 wherein Y is CO into another group Y,r2 ; 

d) converting one group CO.R^ into another group CS.R^; and 

e) reducing a group -CH=C(0R1)- to a group -CH2-CH(0R1). 



14. A process according to claim 13, wherein conversions of one group Y.R^ 
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wherein Y is CO into another group Y.R^, includes: 

(i) hydrolysing one group Y-R^^ wherein is alkyl, aryl or aralkyl into a 
group Y^OH. wherein Y is CO; 

(ii) anunating one group Y^R^^ whorein R^b Is alkoxy into a group Y.NR^r5 
5 ,wheiein Y is CO; 

(iii) halogenating the above defined group Y.OH to provide the corresponding acid 
halide, and then aminating the halide to provide the abovementioned group 

Y J^^rS wherein Y is CO; 

(iv) alkylating or aralkylating a group YOH to give a group Y alkyl or Y aralkyl, 
10 wherein Y is CO; and 

. (v) converting one group Y.NH2 wherein Y is CO into a group Y-C-Het wherein 

Y is a bond and C-Het is a C-linked aromatic heterocyclyl group. 



15, A process for separating optical isomers of a compound (the substrate ester) 
15 which comprises a moiety of formula (H): 

— HC 

(H) 

20 wherein C* is a chiral carbon, Z is a C1.12 alkyl group and is a C1.12 alkyl, aryl 
or an aryl Ci,i2 group, which process comprises cnantioselecdvely hydrolysing 
the ester group CO2Z of one enandomer into a carboxyl group with a lipase from 
Rhizopus delemar, Rhizopus airhizus, Rhizopus LIP F4 or a lipase from Mucor 
miehei; and thereafter, as necessary, isolating either the enantiomerically enriched 

25 product carboxylic acid or the enanatiomerically enriched substrate ester. 

16. An enantiomerically enriched compound of formula (I) wherein represents 
(CH2)m-CH(0Rl)-, Y represents CO, r2 is 0R3 and a1, A^, r1. r3, x, m and n 
are as defined in relation to formula (I) as defined in claim 1- (hereinafter referred to 

30 as compounds of formula (lA)), or a tautomeric form thereof and/or a 

pharmaceutically acceptable salt thereof and/or a phaimaceutically acceptable solvate 
thereof. 



35 



17. A compound of formula (lA) according to claim 18, or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt diereof and/or a pharmaceutically 
acceptable solvate thereof, in optically pure form. 
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ls. A pharmaceutical composition comprising a compound of formula (I), or a 
tautomeric form thereof, or a pharmaceutically acceptable salt thereof, or a 
pharmaceutically acceptable solvate thereof, and a pharmaceutically acceptable 
carrier therefor. 

5 

19. A compound of formula (I), or tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof, for use as an active therapeutic substance. 

10 20. A compound of formula (I), or a tautomeric form thereof and/or a 

pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof, for use in the treatment of and/or prophylaxis of hyperglycaemia. 

21. A compound of formula (I), or a tautomeric form thereof and/or a 
15 pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof, for use in the treatment and/or prophylaxis of hyperlipidaeniia. hypertenaon, 
cardiovascular disease and certain eating disorders. 

.22. A method for the treatment and/or prophylaxis of hyperglycaemia in a human 
20 or non-human ma mmal which comprises administering an effective, non-toxic, 
amount of a compound of formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof to a hyperglycaemic human or non-human mammal, in need thereof. 

25 23. A method for the treatment of hyperlipidaemia, hypertension, cardiovascular 
disease and certain eating disorders in a human or non-human mammal, which 
comprises administering an effective, non-toxic, amount of a compound of formula 
(I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof 
and/or a phannaceutically acceptable solvate thereof, to a human or non-human 

30 manomal in need thereof. 

24. The use of a compound of formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of 

35 hyperglycaemia. 

25. The use of a compound of formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof, and/or a pharmaceutically acceptable solvate 
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thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of 
hyperlipidaemia, hypertension, cardiovascular disease or certain eating disorders. 
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